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A charted simplified system of lubrication for all con- 
struction equipment is enabling contractors to reduce 
inventory and eliminate the possibility of using the 
wrong lubricant. It has also been found that cylinder 
and ring wear of automotive engines can be reduced 
50% between overhauls. In addition, operators using 
a new type of differential for high speed axles have 
increased their mileage from 2.000 to 10,000 miles 
between change of lubricant. 

These results are achievements of the Sinclair 
Bureau of Standards. The Bureau devotes itself to 
improving lubricants and lubricating practices 
through research work, laboratory tests, and coopera- 
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tion with equipment manufacturers in the solution of 
lubricating problems. 

Sinclair recommendations for construction equip- 
ment present the correct lubricant for each and every 
type of frictional surface. They are based on data 
obtained from construction equipment manufacturers, 
supported by practical experience with the require- 
ments of state and county highway departments, 
under extensive lubricating contracts. 

For further information call the nearest Sinclair 
representative. Or write Sinclair Refining Company 
(Inc.), New York, Atlanta, Chicago, Houston, Fort 
Worth, Kansas City. 
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Planning and Plant 
for Heavy Construction 


@ In this issue Construction Methods 
presents the first of a series of articles 
which, it is believed, will prove of out- 
standing value and interest to construc- 
rion men. Under the head “Planning 
and Plane for Heavy Construction,” 
Adolph J. Ackerman, construction plant 
engineer, and Charles H. Locher, con 
struction consultant, both of the Ten- 
nessee Valley Authority, will discuss in 
approximately ten chapters the prin- 
ciples and practices of job layout and 
the selection and use of equipment 
for large dams and appurtenant works. 
As the authors point out in the open 
ing imstallment of the series this month, 
modern equipment has expanded the 
scope of heavy construction to a point 
where it is now feasible to undertake 
projects which were only dreams a 
decade or two ago. In tackling such pro- 
jects, however, the constructor who pro- 
ceeds by hit-or -miss methods, without 
a carefully developed plan of opera 
tions, has a slim chance of coming out 
with a profit. 

Today there ts insufhcrent recognition 
of the principle that on heavy construc- 
tion the key to success is the proper 
planting of the job. This means in 
relligent study of the construction prob- 
lem in advance of preparing a bid or 
actually starting work and the selection 
of the right kind and amount of me- 
chanical equipment to assure the main- 
tenance of the best rate of production 
to meet a_ predetermined progress 
schedule. Under present conditions 
there is far coo much guesswork done in 
making up estimates for prospective 
work—witness variations of 50 or even 
100 per cent between the high and low 
bids on many large projects and the 
notoriously high mortality in the bus- 
iness life of firms or individuals en- 
gaged in construction. 

Many contractors still fail co realize 
the full significance of the changed con- 
ditions that govern modern construc- 
tion. The problem, today, is not so 
much a management of men as it is a 
management and coordination of ma- 
chine operations. This point Mr. Acker- 
man and Mr. Locher stress repeatedly in 
their discourse Their advice is not aca- 
demic; it is based on long and varied 
practical experience in the field and 
should prove helpful in guiding con- 
struction men away from the pitfalls 
into which so many of them have fallen 
in'the past. Throughout the series of 
articles runs this basic theme: “Con- 
struction profits today are dependent 
upon adequate advance expenditures for 
plant and facilities that will produce 
the lowest final cost of the job.” 

The authors are qualified to speak 
with authority on the subject of heavy 
construction. The veteran, Mr. Locher, 
with a background of more than half 
a century of active participation in large- 
scale construction, dating back beyond 
the days of the Chicago Drainage Canal 
in the 90's and covering work of varied 
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types—dams, tunnels, waterways, rail- 
roads, bridges, subways——necds no in- 
troduction to the construction industry. 
His most recent engagement ts as con- 
struction consultant on the three big 
dams——Norris, Wheeler and Pickwick 
Landing- -which the TVA is building. 
Mr. Ackerman, of a younger construc- 
tion generation, has had a wealth of 
practical experience on dams and other 
forms of heavy construction. He be- 
came construction plant engineer for 
the TVA after he had served in a sim- 
ilar capacity on the recently completed 
Madden dam in the Canal Zone at 
Panama. His service record includes, 
also, the Conowingo, Calderwood, 
Chute-a-Caron and other large dam and 
power projects. 

Mr. Ackerman and Mr. Locher talk 
a language that construction men can 


understand. What they have to say, we 


believe, will be well worth listening to. 


Discriminatory Effects 

of the 30-Hr. Week 

@ Under the original PWA regulations 
the construction industry had a full- 
sized dose of the 30-hr. week, partic- 


ularly on highway construction. While 
intended to spread cmployment, it 
proved to be a cumbersome and costly 
restriction, necessitating work cither on 
a 3-day week basis or the splitting of 
shifts into 5-hr. periods for a 6-day 
week. Construction employees, with 
lean pay envelopes for only 30 hr. of 
work, and contractor employers, with 
normal operating procedure completely 
disorganized by the forced curtailment 
of working hours, have found by actual 
experience that the 30-hr. week is ill- 
adapted to working conditions in the 
construction industry. It is pertinent, 
therefore, to present the following facts 
and conclusions from a recent report 
on the 30-hr. week by the National In 
dustrial Conference Board: 

Increased business failures and un- 
employment would follow as a result 
of discriminatory effects of the 30-hr. 
week on different industries and dif- 
ferent enterprises in the same industry. 
Under the 30-hr. week there would be 
a marked increase in labor costs. The 
ability of an industry to shift the ad- 
ditional labor cost would depend large- 
ly upon: (1) che increase in the cost 


of labor in relation to total cost; (2) the 
degree to which the demand depends 
upon price for the product at any stage 
of production and at the point where 
it reaches the ultamate consumer. The 
30-hr. week, therefore, would be most 
burdensome on those industries where 
the percentage of labor costs in total 
cost 1s large. 

The ability of an industry to shift 
the mereased labor cost to the consumer 
would be determined by the nature of 
the demand for its products. The de- 
mand for certain commodities is high- 
ly inclastic ; that is, the consumers have 
to buy them even though the price ts 
increased. Food, clothing, and fuel are 
such commodities. These industries find 
it relatively easy to shift the increases 
in the cost of production to the con- 
sumefs. 

Other industries produce goods or 
services for which the demand is high- 
ly clase mm the sense that purchases 
may be postponed or avoided if the 
rise in prices ts greater than the con- 
sumers are able or willing to pay. Build- 
ing construction, machinery and luxury 
articles fall in this classification. The 
difference in the elasticity in demand 
for these two types of goods is indicated 
by the much greater decline in employ- 
ment during adverse times in durable 
goods industries than in those produc- 
ing non-durable goods. In the construc- 
tion industry, the National Industrial 
Conference Board shows, employment 
declined more than 60 per cent from 
1929 to 1932, as compared with a de- 
cline of only 20 per cent in the food 
products and tobacco industries. A 30- 
hr. week, according to the board, would 
consequently affect most unfavorably 
the durable goods industries in which 
labor costs are a relatively large propor- 
tion of total costs and which are subject 
to an elastic demand. They would find 
it most difficult to shift the added cost 
to the consumers. Since they are now 
operating at an extremely low level and 
without profits, the resule would be 
business failures and increased unem- 
ployment. 

The millions of workers who are now 
employed and who would not receive 
an increase in weekly wages as a result 
of the 30-hr. week would suffer a de- 
crease in real wages, leading to a ma- 
terial reduction of the standard of liv- 
ing of workers. On the other hand, per- 
sons now unemployed and who would 
obtain employment under the 30-hr. 
weck, would benefit at the expense of 
those workers who are now engaged in 
gainful occupations and who represent 
an enormous majority of the available 
working force. The 30-hr. week, there 
fore, is a work-sharing program. 

The decrease in the real wage would 
result in demands for higher money 
wages. Since industry would not be able 
to meet such demands at present with- 
out increasing prices, the result would 
be strikes, lockouts and other labor dis- 
putes which would further increase pro- 
duction costs, decrease production and 
reduce the general standard of living. 





















Spr WORSE nage po 


* Re 4 7 7 ° 
ES Se eS ae) ee Se 





A Job Well Planted Weans 
a Profit Half Earned 


N INCE THE WORLD WAR construction has telt 
more and more the ettects of a change in produc- 
tion methods that came with the turn of the cen- 

“mechanization”, 


tury. That change, commonly called 


consists of the more ecfective application of power 
through machinery to increase the productive capacity 
of labor. In this change is found the key to man’s con- 
quest of scarcity, first step on the road to greater abun- 
dance tor all 


kor some time construction did not feel this change 
so much as did the mill and factory industries. The rea- 
sons for that lag are evident. Each construction job must 
be done at its site; it cannot be lumped with others into 
a mass operation that makes feasible the establishment of 
huge fixed production facilities. Moreover, the prevailing 
practice of awarding cach new job on a competitive basis 
to an independent constructor fosters the survival of a 
large number of producing units. Other factors also do 
their part, but these are the basic influences that delayed 
the application of twentieth-century production methods 


to construction practi # 


UT FOLLOWING the World War new conditions 

prevailed. Increasing refinement of technical design 
and the use of new materials put a premium on construc- 
tion skill and drew many technically-trained men into 
construction. Larger projects made desirable and pos- 
sible the realization of lower unit costs. Curb on im- 
migration and warbred high wages for unskilled labor, 
so much used on construction, made necessary a higher 
productivity for that labor. These and other considera- 
tions, notably the design of better and better equipment, 
soon made construction men more keenly appreciative of 
modern production methods. Although it is unlikely that 
construction ever will realize the refined efhciencies ot 
factory production,it has travelled far since the days when 
a contractor's chict asset was driving power that could get 
the most out of the backs of men and animals. Viewed 
ayainst that background, construction practice shows pro- 
yress quite in keeping with that achieved by Henry Ford 


since he built his first cars. 


All this is the reason for this journal. Construction 
Methods was founded to toster the progress that has been 
taking place in construction practice and to serve worthily 
the needs of the men who must apply that progress. Con- 
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sistently it has stuck to its chosen held, ic., construction 
methods that make for lower costs, greater speed and 
higher quality. 

Since it undertook this responsibility it has offered 
to its readers no single contribution more noteworthy in 
scope and substance than the series that begins in this 
issue under the general head of “Planning and Plant for 
Heavy Construction.” In these articles, which will con- 
tinue during the coming year, Messrs. Ackerman and 
Locher will offer to construction men everywhere the 
fruits of long experience on a wide variety of heavy work 
Between them they possess a rare and happy combination 
of broad experience, seasoned judgment, capacity for 
searching analysis and the driving energy to try new ideas 
that characterizes today’s construction engineer. This live 
story of their observations, analyses and conclusions is 
bound to encourage and help all those construction men 
who are out for higher efhciency and carnings. 


T HAS BEEN said that a job well planted means a 
proht half earned. In keeping with this basic principle, 
this series has been planned to help construction men 
to approach the task of estimating and executing every 
type of heavy work with the slant of a production engin- 
cer, conscious that his plans and plant, once determined, 
will set definite limits to his earnings. Skillful and ener- 
yetic Management remains, as always, a prime essential, 
but all the drive and resourcefulness of management can- 
not make up for inappropriate or inadequate layout or 
equipment. Once committed to a defective plan, the con- 
struction man ts almost as helpless as the production man- 
ager of an automobile factory once he has set his new pro- 
duction line in motion. At that stage the dic has been 
cast; in modern practice the efhciency of all the workers 
is governed by the frame within which they must work 
Whatever construction men may get out of these 
particular articles it is to be hoped that, through them, 
Messrs. Ackerman and Locher will stimulate a keen inter- 
est in planning and planting for more efficient construction 
For that is the foundation on which we must rebuild the 
prosperity of the industry and of everyone dependent on 
it for his wages, salary, commissions, profits or dividends. 
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HERE'S a lot more to power than engine 
ratings. The outstanding performance of 
modern Bucyrus-Eries is made possible by their 
plus-power factors . . . snappy response, minimum 
of friction losses, stability, control, strength, 
continuity of output. Look over a modern 


Bucyrus-Erie in action. You'll soon see how 


plus-power means plus-profits. 
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EXCAVATING, DRILLING, AND MATERIAL-HANDLING EQUIPMENT...SOUTH MILWAUKEE, WISCONSIN 
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Muilg 
‘SLOW ORDERS’ COST MONEY 


in any Business 


E BUILDING Pennsylvania Railroad’s Anacostia River bridge in Washington, 

1). C., meant “slow orders” for trains like the famous Congressional Limited 
(below). ‘That costs money—so “Incor’ 24-llour Cement was used to speed com- 
pletion. Work was done in Winter when ordinary concrete is exposed to frost 
hazard. Materials were heated—freshly placed concrete was promptly covered 
and heat supplied. Despite sub-freezing weather, track-laying began 7 hours after 
placing “lacor concrete. Bridge was finished 14 days sooner, heating and protection 
expense reduced by 70%, contractor's overhead by $500. Same savings hold true 
in other industries. Example: industrial floors, driveways, loading platforms re- 
surfaced with “Incor’ concrete one day, are in use the next—*a week's busi- 
ness dislocation avoided. “Incor* makes concrete a ready-to-use material. 
Made and sold by producers of Lone Star Cement, subsidiaries of 
International Cement Corporation, New York; also sold by other 


leading cement manufacturers. #Rex. U.S. Pat. Off. 


SERVICE STRONG IN SEVEN HOURS: (Above) Placing ‘Incor’ con- 
crete last Winter on PR. R. Anacostia River bridue. Materials were heated, 
placed concrete promptly covered. heat supplied. Trackdaying began 7 hours 
after placing concrete. “Incor’ saved 11 days, cut heating and protection ex- 
pense, reduced contractor's costs at least $500. Earlier elimination of “slow 
orders” saved 1’. R. R. many times slight added cost of ‘incor’. 


OR’ 24-Hour Cement 
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OUR BEST SELLING 


1/5 DONE Gut there in the Rough 


Out where men face rugged facts. 





Where men and machine buck 
tough jobs and stay with them— 
see them through. It’s out there 
that engineers see the stamina of 
the Link-Belt. In such places the 


machine that’s built right carries 








on to the finish— efficiently, and 
saving money by dependable per- 
formance. The Link-Belt Shovel, 


Crane and Dragline sell them- 





selves best in action. 


STABILITY-POWER-SPEED 


All models can be shipped 


SHOVEL -[TRANE-DAAGLINE loaded on a flat car without 


dismantling. 











From “4 to 3 yards capacity, 
heavy-duty built. Gas engine, 


Diesel, or electric motor drive. 





LINK-BELT COMPANY, 300 W. PERSHING ROAD, CHICAGO 
Offices and Distributors in All Principal Cities 
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Lets Look aly te 
Cordcau -- ss 
















Cordeau is the hook-up and detonator combined. It detomates every cartridge in the 
hole. It connects every hole. Thus it insures the practically simultaneous detonation of 
the entire blast. 

We say practically simultaneous because the detonating wave of Cordeau travels at 
a speed approximating 3 miles per second. This speed, fast as it is, nevertheless per- 
mits a hook-up planned to give shots in rotation and thus relieve burden. 


With each shot able to exert its maximum power in fragmentation and removal, you 
have more work from your explosives— better blasting. 


Have you read the Cordeau Book? It’s free. |The Ensign-Bickford Co., Simsbury, Conn. 





CORDEAU PAYS 
IN 5 WAYS 


. Simplified loading 

Less Hazard 

More work from your explosives 

Better fragmentation 

Fewer but bigger shots 

(Equipment moved less often) 
Write for the Cordeau Book. 
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ALSO SAFETY FUSE Sevzce 1836 


CB-48 


THE ENSIGN-BICKFORD COMPANY 
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GULF QUALITY LUBRICANTS 
HELP YOUR EQUIPMENT 





Where EVERY JOB is a TOUGH JOB, Rely 
On Gulf Quality Lubricants to Cut Costs 


ERE is one big advantage in using Gulf lubri- 
cants when your equipment is on a tough job: 





A Gulf engineer recommends exactly the right lubri- 
cant for each piece of equipment you operate—the 
lubricant which will help your equipment stand up in 
hard, gruelling service. 


This scientific selection of lubricants is worth 


Have sou tried the new Gulflube Motor O1l 


for your automotive equipment? It is the onl real money to you. Careful attention to lubrication 
premium quality motor oil made by the / : ‘ 
Multi-Sol process and sold at “regular” price often doubles the life of machines and parts which 


suffer from friction and wear when lubricants of 
the wrong type or quality are used. 

Gulf lubricants will keep your maintenance costs 
down, will help you finish your job speedily—and 
with a profit. Use Gulf oils and greases on your next 


“tough” job. 
Enjoy Gulf’s new radio program GULF REFINING COMPANY, Pittsburgh, Pa. 


featuring Phil Baker in “The Great 
American Tourist’ over CBS Sun- Diustrict Sales Offices: Boston New York Philadel phia Atlante 
day evenings 7:30 E.S.1 New Orleans Houston Pittsburzt Lourssalle l oleate 
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DO YOU 


Get action that gives 
favorable breakage 
with greater yardage 













Pulverize with 
explosives 
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F you use an explosive with high brisant action, that HOULD you use an explosive with a heaving action, 
| is to say, a high combination of speed and strength - that is to say, it exerts just enough force just 
that givesa grinding, shattering effect,—the result is that fast enough to permit its energy to spread over a larger 
the explosive concentrates its action on a relatively volume,—the result is a pushing, straining effect that 
small volume of rock and pulverizes rather than pro- produces favorable rock breakage and greater yard- 
duces favorable fragmentation. Pulverizing uses up age. Greater benefit is received from the explosive’s 
wastefully much of the explosive’s energy. energy. 





In Apex, Atlas introduced for the first time a quarry explosive with Velocity Control 
to meet varying rock formations and quarrying methods. Atlas Apex is made in 






three strengths, with three velocities for each strength to provide a wide selection. 






This enables the quarryman to get the combination of strength and velocity that 





is best adapted to his rock formations and methods of blasting. 





Experience has shown that better control promotes better results. Let the Atlas 





representative tell you more about Apex and better blasting. 


ATLAS POWDER COMPANY, WILMINGTON, DEL. 


Cable Address—Atpowco 
Everything for Blasting 










OFFICES 
Allentown, Pa. Joplin, Mo. New Orleans, La. Pittsburgh, Pa. Spokane, Wash. 
Boston, Mass. Kansas City, Mo. New York, N. Y. Portland, Oregon St. Louis, Mo. 
Butte, Mont. Knoxville, Tenn. Philadelphia, Pa. Salt Lake City, Utah Tamaqua, Pa. 
Denver, Colo. Los Angeles, Calif. Picher, Okla. San Francisco, Calif. Wilkes-Barre, Pa. 
Houghton, Mich. Memphis, Tenn. Pittsburg, Kansas Seattle, Wash. 








ATLAS 


EXPLOSIVES 
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FOR FASTER DIRT OR ROCK MOVING- 
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As shown in the picture above, Hugs 
are being used on practically every 
type of dirt ‘or rock moving operation. 






UT where dirt and stone deal knock-out 

blows to ordinary truck operating and . 
service costs, Hug Roadbuilders are taking 
it on the chin day after day — and coming 
back for more. 

For every Hug Roadbuilder is especially 
designed and built for the specific condi- 
tions under which it is to be used. 

A new Hug feature is the Hug back up 
brake, which further increases the operat- 
ing flexibility of Hug Roadbuilders. 

Hugs give you everything vital to lowest 

operating costs — the power to operate 
/ profitably when other equipment will not 
run; high speed for the return trip; flexi- 
bility for ease of handling and wide range of work. Hug 
is the truck that stays on the job and finishes on time! 

Hug Roadbuilder trucks are available in capacities to 
haul pay loads from 3 tons to 20 tons either gas or diesel 
powered. 


Submit your transportation problems to us for analysis 
We'll make a recommendation that will cut your hauling 
cost, without obligation to you. Write for full details 


THE HUG COMPANY 


536 CYPRESS STREET HIGHLAND, ILL 
DEALERS — The Hug line of Roadbuilders and Definite Purpose Trucks 


offers unusual possibilities. Write for complete information 


onl a 
CON pITic! 
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The New HUG 
Back-Up Brake 


As shown in the picture 
below, this new Hug fea- 
ture enables the driver to 
back the truck to any spot 
easily and quickly. 





























































Know 
your Ropes 


..- This is a helpful hint, how to make wire rope last longer. 
Subsequent Wickwire Spencer advertisements in this pub- 
lication will give other dollar-saving information. Tell us 


about your rope problem and we will give you the answer. 





Because the saddle is shaped 
to form a seat and prevent the 
cutting of the outer rope strands 
when the load is applied, it 
should always be placed on the 
load end wheu em- 
ploying this method 
of fastening. The U 
bolts should go 
around the idle end. 


Positioning the U bolts over 
the load holding end of the 
eye connection causes heavy 
concentration of pressure at 
the inside crown of the U 








bolt resulting in severe cutting 
into the rope. Write us for in- 
formation about making ter- 
minal connections, the relative 
strength of each type and when 
each should be used. 


WICKWIRE SPENCER STEEL 
CO., New York City; Buffalo, 
Chicago, Worcester; 
Pacific Coast Headquar- 
ters: San Francisco; 
Warehouses: Portland, 
Los Angeles, Seattle. 
Export Sales Depart- 
ment, New York City. 








BOTH...STANDARD LAY AND WISSCOLAY PREFORMED. 
W ickwire Spencer manufactures all sizes and types of Wire Rope in stand- 
ard lays and preformed. Wisscolay preformed wire rope will often solve a 
wire rope application difficulty. Ask our engineers where and when it should 
be used. Send for a free WIRE ROPE BOOK. It will prove of great value. 
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A CELLULAR BULKHEAD OF STEEL SHEET PILING 
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This cellular type bulkhead economically solved a 





problem at Huron, Ohio, where anchorage for the or- 
dinary single-wall type of sheet pile bulkhead would 
have been difficult and where rock bottom was with- 


out sufficient overburden to support the toe of the pil- 





PLAN OF ing. In the cellular design, the cells are self-sustaining 





TYPICAL CELL structures, eliminating the problem of anchorage. 





The steel sheet piling is all in tension so that beam 
6" arnanammmmepesiitaimepeateed strength is not a factor, nor is penetration at the toe 
rol] Hey t, Meet,” rf rt necessary. The use of our lightest straight-web sec- 
fy. Hil! tion, M-112, was thus made possible. 
A wide range of efficient sections, both straight 
260" and arch-web, and long experience in the practical 


application of steel sheet piling make us confident 











' we can serve you to advantage, regardless of how 


















LINE : | difficult your individual problem may.be. 












CARNEGIE-ILLINOIS STEEL CORPORATION 


PITTSBURGH, PA. e¢ CHICAGO, ILL. 








SECTION 
THRU CELL 
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INLAND Sheet Piling Used on 
WORLD'S LARGEST Cotferdam 


- mn 


~~ 
te 


elt hems 


ee vay ee * : FF -: 


oe 


ae 
| —— 


= 


‘ fc 
(gt 


Highest Ever Built 


The west-side cofferdam at Grand Coulee, 
one of the three which will be needed in 
the construction of this great project. This 
cofferdam was completed in three months. 
It is almost one-half mile in length, 800 feet 
wideand 115 feet high. To attain this height, 
35 and 40-foot piling was interlocked into 
a lower wall of 75 and 80-foot piling. Driv- 
ing distance ranged from 40 to 70 feet to bed 
rock, requiring at times 400 blows per foot 
of penetration. The cofferdam will hold back 
the highest head of water of any structure 
ever built for a similar purpose. The project 
is being built by the Bureau of Reclamation 
of the U. S. Department of Interior. Contract- 
ors, Mason-Walsh-Atkinson-Kier Company. 
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PPROXIMATELY 19,000 tons, more sheet piling than has 

ever before been involved in a cofferdam for a construc- 

tion project, is being used for the Grand Coulee Dam on the 
Columbia River. And, it is all Inland Steel Sheet Piling. 


A New Section Shipped in a Week 
The contract called for shipments to begin in 7 days, to be com- 
pleted in 100 days. And also for long length material which 
would withstand very hard driving. 

Despite the fact that the section specified, I-31-S, had not 
been previously rolled by Inland, the piling met every require- 
ment to the perfect satisfaction of the contractors and the Gov- 
ernment engineers. 

This splendid example of Inland Service and Inland quality 
surely warrants your use of Inland material on your next 
Sheet Piling project. INLAND STEEL COMPANY, 38 South 
Dearborn Street, Chicago, Illinois. 


Track Accessories 
Billets 


Rivets 
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@ There has been a lot of talk lately about welded 
booms ! 


All welded booms are not alike. There is a difference 
even in welding! Northwest developed the welded 
shovel boom and no other manufacturer has carried 


its design and refinement to an equal extent. 
6, j Hy F 4 Northwest booms are true box sections not to be com- 
pared with trough section booms referred to as 


box section. 


The welding design is of a type selected to withstand 
the terrific twisting stresses to which a shovel boom 
is subjected and assures building on clean and sound 


metal. It cannot transmit the failures of individual 


welds and is far superior to combinations of welding 
i OO) ," | or welding and riveting. 
Even though Northwest Welded Booms cost more to 


build than old style riveted booms, you pay aa™ 


no extra premium. % 
[: h (4 j Remember, in the three years \2 4 7. 
they have been built there | > 


has never been a North- 


4 


STRENGTH Ropztorsss 


The world’s largest exclusive 

builders of gasoline, oil, diesel, 

or electric powered shovels, 

cranes, draglines, pullsbovels 
and skimmers 


1728 Steger Bidg 
28 E. Jackson Boulevard 
Chicago, Illinois, U.S. A. 












SHOVELS, CRANES GASOLINE, OIL 
DRAGLINES DIESEL OR 
PULLSHOVELS ELECTRIC 
SKIMMERS POWERED 


BUILT IN A RANGE OF 12 SIZES— 1/2 YD. CAPACITY AND LARGER 


CONSTRUCTION METHODS—November, 1935 Page 19 








DIGGING STRENGTH 
at the digging end . . . . 
Strength — in the all-weld 

chain crowd shovel boom — 
from the husky steel boom foot 
casting to the large diameter 
boom point sheaves revolving 
on anti-friction bearings. 
Strength—from the full anti- 
friction bearing shipper shaft 
to the easy-filling full capacity 

all-manganese dipper. 


Draglines - Dumptors - Mud-Jacks 
MILWAUKEE, WISCONSIN 
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A SAWS WS 


TO ENGINEERS, PUBLIC OFFICIALS AND CONTRACTORS 


by SF Beatty PRESIDENT 


THE AUSTIN-WESTERN ROAD MACHINERY COMPANY 
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A Job Well Planted Means 
a Profit Half Earned 


INCE THE WORLD WAR construction has felt 
more and more the effects of a change in produc- 
tion methods that came with the turn of the cen- 

tury. That change, commonly called “mechanization”, 
consists of the more effective application of power 
through machinery to increase the productive capacity 
of labor. In this change is found the key to man’s con- 
quest of ‘scarcity, first step on the road to greater abun- 
dance for all. 

For some time construction did not feel this change 
so much as did the mill and factory industries. The rea- 
sons for that lag are evident. Each construction job must 
be done at its site; it cannot be lumped with others into 
a mass operation that makes feasible the establishment of 
huge fixed production facilities. Moreover, the prevailing 
practice of awarding cach new job on a competitive basis 
to an independent constructor fosters the survival of a 
large number of producing units. Other factors also do 
their part, but these are the basic influences that delayed 
the application of twentieth-century production methods 
to construction practice. 


UT FOLLOWING the World War new conditions 
prevailed. Increasing refinement of technical design 
and the use of new materials put a premium on construc- 
tion skill and drew many technically-trained men into 
construction. Larger projects made desirable and pos- 
sible the realization of lower unit costs. Curb on im- 
migration and warbred high wages for unskilled labor, 
so much used on construction, made necessary a higher 
productivity for that labor. These and other considera- 
tions, notably the design of better and better equipment, 
soon made construction men more keenly appreciative of 
modern production methods. Although it is unlikely that 
construction ever will realize the refined efficiencies of 
factory production,it has travelled far since the days when 
a contractor's chief asset was driving power that could get 
the most out of the backs of men and animals. Viewed 
against that background, construction practice shows pro- 
gress quite in keeping with that achieved by Henry Ford 
since he built his first cars. 


All this“is the reason for this journal. Construction 
Methods was tounded to foster the progress that has-been 
taking place in construction practice and to serve worthily 
the needs of the men who must apply that progress. Con- 


sistently it has stuck to its chosen held, i.c., construction 
methods that make for lower costs, greater speed and 
higher quality. 

Since it undertook this responsibility it has offered 
to its readers no single contribution more noteworthy in 
scope and substance than the series that begins in this 
issue under the general head of “Planning and Plant for 
Heavy Construction.” In these articles, which will con- 
tinue during the coming year, Messrs. Ackerman and 
Locher will offer to construction men everywhere the 
fruits of long experience on a wide variety of heavy work. 
Between them they possess a rare and happy combination 
of broad experience, seasoned judgment, capacity for 
searching analysis and the driving energy to try new ideas 
that characterizes today’s construction engineer. This live 
story of their observations, analyses and conclusions is 
bound to encourage and help all those construction men 
who are out for higher efficiency and earnings. 


T HAS BEEN said that a job well planted means a 
profit half earned. In keeping with this basic principle, 
this series has been planned to help construction men 
to approach the task of estimating and executing every 
type of heavy work with the slant of a production engin- 
eer, conscious that his plans and plant, once determined, 
will set definite limits to his earnings. Skillful and ener- 
getic management remains, as always, a prime essential, 
but all the drive and resourcefulness of management can- 
not make up for inappropriate or inadequate layout or 
equipment. Once committed to a defective plan, the con- 
struction man is almost as helpless as the production man- 
ager of an automobile factory once he has set his new pro- 
duction line in motion. At that stage the die has been 
cast; in modern practice the efficiency of all the workers 
is governed by the frame within which they must work. 
Whatever construction men may get out of these 
particular articles it is to be hoped that, through them, 
Messrs. Ackerman and Locher will stimulate a keen inter- 
est in planning and planting for more efficient construction. 
For that is the foundation on which we must rebuild the 
prosperity of the industry and of everyone dependent on 
it for his wages, salary, commissions, profits or dividends. 
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the 


All-American Canal 


Excavated by 
Three Different Methods 


XTENDING 80 mi. from the Colorado River, north of 
E Yuma, Ariz., to and across California's Imperial Valley, 

the All-American Canal, included at an estimated cost of 
$38,500,000, as an essential part of the Boulder Canyon project, 
is one of the world’s largest irrigation ditches, In its upper reach- 
es the canal has a bottom width of 160 ft., a water depth of 21 ft 
and a water surface width of 232 ft. Cuts 100 ft. deep are re- 
quired in sand hill areas. Big draglines, power shovels and horse- 
drawn fresnos (the latter to provide relief employment for res- 
idents of Imperial Valley) are among the earth-moving methods 
employed under direction of the U. S. Bureau of Reclamation. 





ROCK EXCAVATION on Grif- 
fith Co. contract is handled by 
Northwest power shovels yee 
25-yd. Le Tourneau buggies haul 

by Caterpillar tractors. 








HORSE DRAWN FRESNO 
SCRAPERS are employed on one 
force-account section to provide 
emergency relief employment to 
residents of Imperial Valley. 





Photos from 
R. B. WILLIAMS 


Construction Engineer, 
U. S. Bureau of Reclamation, 
Yuma, Ariz. 


HUGE WALKING Oe 

of Bucyrus-Monighan type(right), 

with 175-ft. booms and buckets up 

to 12-yd. capacity, are employed in 

sand-hill sections by -Boyce & Igo 

and W. E. Callahan-Gunther & 
Shirley crews. 
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This Month’s 
“NEWS REED’ 


CONCRETE PLACING BRIDGE (below) of structural steel, carrying full- 
revolving cranes handling 3-yd. buckets filled with concrete from hopper fed 
by belt conveyor is main construction feature of Tygart River dam under con- 
struction for Corps of Engineers, U. S. Army, by Frederick Snare Corp., contrac- 
tor of New York. As described in detail elsewhere in this issue, concret- 
ing bridge will be extended in three lifts to ultimate height of 174.5 ft. and will 
remain embedded in completed structure, 232 ft. high and 1,850 ft. long, costing 
$6,305,773. 
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WORLD'S LONGEST CATWALK is 
completed as preliminary to spinning 
3614-in. diameter cables to support 
4,200-ft. main span and two 1,125-ft. 
side spans of Golden Gate bridge, San 
Francisco. Cables and suspender are be- 
ing placed by John A. Roebling’s Sons 
Co. under $5,855,000 contract. Steel 
towers, extending 746 ft. above -mean 
low water, have been completed by 


peta. 5 Cota . McClintic-Marshall Corp. under $10,- 
EN Seeman, ae 494,000 contract which also includes 
a a Cemeewrer aa a= . floor system, bracing and anchorage ap- 
- purtenances. 
iw i eth 
or eg : <S mg , 
+e . LONGEST SIPHON (below) on 242- 


mi. Colorado River aqueduct in Cali- 
fornia is 5-mi. Casa Loma structure be- 
ing built as monolithic reinforced con- 
crete tube by J. F. Shea Co., Inc., and 
the Griffith Co., contractors, of Los 
Angeles. Crane lowers to place built-up 
sections of circular steel reinforcement. 


Qt 


CONSTRUCTION IS RESUMED on San Gabriel Dam No. 1 in California after suspension 
Nov. 14, 1934 for modification of plans and specifications by Los Angeles County Flood 
Control District. Redesigned structure, world’s largest rock fill, will have base widened “ , 
from 900 to 1,800 ft. and will contain 9,000,000 cu.yd. of material instead of 5,000,000.cu. Mie 
yd. originally planned. Height, 300 ft.; length along crest, 1,670 ft. Contractors, West *, ~ ~ F 
Slope Construction Co. Benches in upper right background indicate quarry from which : 4 

most of the fill will be obtained. 





> 
, 
4 a 


Page 24 November, 1935—CONSTRUCTION METHODS 








SS 





a ee 











a 




















= _-_——— a 






LOW-COST HOUSING becomes a reality as N. P. Severin Co., building 
contractor of Chicago, erects first unit of University project in Atlanta, Ga., 
with allotment of $2,500,000 under direction of PWA’s Housing Division. 

_ Group of 2 and 3-story brick flats and row houses will provide living 
; quarters for 675 negro families. 
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Wide World Photo 
2, ye* THE PRESIDENT inspects a real construction job. On west- 
mar RAY \/v Ba ern trip last month Mr. Roosevelt at Boulder dam, has op- 
— —- portunity of comparing work of useful, permanent type with 
wasteful WPA projects on which large volume of Relief Act 
funds are being dissipated. With the President are his mil- 
itary aide, Col. Watson, and Walker R. Young, construction 
engineer in charge of Boulder dam for U. S. Bureau of 
Reclamation. 


BELT CONVEYOR BRIDGE crossing Columbia River will deliver sand and 

gravel aggregates to concrete mixing plant of Mason-Walsh-Atkinson-Kier 

Co. at Grand Coulee dam. Cable suspension structure with central span of 

1,437 ft., supported by tall steel towers, will be equipped with 36-in. belt 

having carrying capacity of 700 tons per hour on U. S. Bureau of Reclama- 
tion project. 


AT GALLIPOLIS LOCK AND DAM PROJECT on Ohio River in 
West Virginia (described in Construction Methods for May, 1935), 





Dravo Contracting Co., of Pittsburgh, is using whirler cranes and bot- HURRICANE GATES are features of Florida's Lake Okeechobee pro- 

tom-dump buckets for placing concrete in forms for piers and roller ject, involving 661/, mi. of levee for protection against flood tides caused 

gate sills of dam. Structure, financed by PWA allotment, is being built by storms. Work under $7,700,000 PWA allotment is being done under 

within area inclosed by cofferdam of cellular steel sheet pile units, direction of Corps of Engineers, U. S. Army (Lieut.-Col. B. C. Dunn, 

under direction of Corps of Engineers, U. S. Army, Major John F. district engineer), as described in Construction Methods for August, 
Conklin, district engineer. 1934 and May and June, 1935. 
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FIRST OF A SERIES OF 10 ARTICLES... 


Planning and Plant for 
HEAVY CONSTRUCTION 


Principles. and Practices of Job Layout and 
Selection and Use of Equipment for 
Large Dams and Appurtenant Works 


coohece 
General 
Problems and 
Preliminary 


EAVY CONSTRUCTION in 
H general covers a specialized 

field of large-scale work where 
plant layout and equipment are the pri- 
mary factors in the execution of a job. 
Modern equipment has expanded the 
scope of such work to a point where it 
is now cconomically feasible to under- 
take projects which were only dreams 
a decade or two ago. While in some 
cases the ideal plant layout may be an 
ingenious combination of standard ma- 
chines and equipment, recent experi- 
ences have shown that new designs and 
developments of special plant features 
frequently pay for themselves on a sin- 
gle job even though their first cost ap- 


pears high. 
GENERAL PROBLEMS 


The current program of heavy con- 
struction in this country comes at a 
time when its effects are particularly 
widespread. While the remarkable 
achievements in this class of work are 
universally recognized, a clearer under- 
standing of some of its problems is of 
primary importance. Summarized below 
are some of those problems that have 
a vital bearing upon heavy construction 
and its future development: 

(1) Gamble—tIn this class of work 
experienced, competent and conserva- 
tive construction service is at present of - 
fered by only a relatively small number 
of contractors. One need only look at 
recent bid sheets of major projects and 
observe bid variations of 50 to 100 per 
cent, to conclude that the job is con- 
sidered a big gamble, a chance for a 
“killing,” or that the low bidder doesn't 
know what it’s all about. Such factors 
destroy confidence and breed in the 
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minds of owners or public officials an 
clement of doubt in regarding the abil- 
ity of bidders, which the competent 
contractor frequently finds a major ob- 
stacle in his own progress. 

(2) Inexperience—Because of lack 
of activity in their own field, an increas- 
ing number of contractors, inexperi- 
enced in heavy construction, are ven- 
turing into this work with inadequate 
background and with no conception 
whatever of what constitutes proper 
planning and plant layout for such 
work. 

(3 ) Financing — The problems of 
financing heavy construction contracts 
have frequently resulted in several con- 
tracting firms forming a partnership to 


bid a job, thereby introducing com- 
plications in reconciling opinions with 
respect to construction plant and pro- 
gram.> 

(4) Plant—Many contractors, par- 
ticularly when handicapped by partner- 
ship difficulties and financial limita- 
tions, fail at the outset to recognize the 
importance of adequate advance ex- 
penditures for plant and facilities that 
will produce the lowest final cost of the 
job. Ie is difficult to sell a contractor 
a plant for $600,000, on which an- 
other $150,000 would cover all main- 
tenance, repair and lost-time expenses 
for the period of the job, as compared 
with selling him a $500,000 plant on 
which another $350,000 would go into 


such job expenses and extra labor. This 
is largely because such job expenses 
are not recognized in their true rela- 
tionship except after first-hand experi- 
ence. 

(5 ) Equipment Selection — Proper 
equipment selection is entirely a matter 
of first-hand construction experience. 
Some manufacturers have done an ad- 
mirable job in working hand-in-hand 
with constructors in defining equipment 
requirements and, particularly, in de- 
veloping special equipment. » Others, 
under the stress of competition, have 
gone the limit in selling their standard 
line (usually more profitable) and 
where unwary purchasers have blindly 
accepted the claims and recommenda- 
tions of the seller the ultimate results 
have, as a rule, been unhappy for both 
parties. Furthermore, progress in the 
construction art has thereby been re- 
tarded in a general way. 

(6) Manufacturers—The competent 
and conscientious equipment manufac- 
turer is a contractor's most important 
ally. Both are seeking—and are en- 
titled co—a fair profit on their respec- 
tive operations. Too often some equip- 
ment buyer delights in forcing the 
maker ‘to knock off another 5 or 10 
per cent, or he accepts a cheaper com- 
petitive article, with the usual result 
that before the job is ended 10 or 20 
times the difference has trickled away. 
Unfair policies of price and long-term 
financing on equipment purchases are 
considered by some contractors all right 
in one direction, but when similar pol- 
icies are proposed to them on their own 
work they usually protest with a great 
display of injured feeling. On the other 
hand, some seller will occasionally vol- 
unteer such inducements just to get the 
order ; this practice, obviously, is equal- 
ly poor business. There is no substitute 
for good equipment; sound develop- 
ment in this field means greater pro- 
gress in the construction industry as 
a whole. 

(7 ) Engineers—Many engineers in 
their trend of thought and design are 
out of step with the art of heavy con- 
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GUY DERRICKS—Santeetlah dam for Aluminum Co. of America, North Carolina. 






SIX METHODS 
OF DAM 


CONSTRUCTION 
Builders chose distinctly 









different equipment for 
structures similar in size, 













type and general char- 


acterstics. 










ELEVATORS AND BELT CON- 
VEYORS—Diablo dam for City of 
Seattle, Wash. 


WHIRLER CRANES—Ariet dam 
for Phoenix Utility Co., Washington. 


by an unfair attitude towards honest 
contractors or by a variety of dishonest 
practices on the part of unscrupulous 
contractors. Under the guise of ade- 
quate reward for heavy construction 
risks, political graft has entered into 
some large public projects. This may de- 
velop in the most unsuspected ways: 
Some time ago a reputable contractor 
heavy construction involves a large was low bidder on a large public sewer 
amount of engineering, and competent job, but award of the contract was mys- 
and practical engineering service is a teriously withheld until he was ap- 
vital part of a modern contractor's or- : bi proached by an individual who offered 
ganization. By, to sell him for $25,000 ‘expert advice” 
(8) Risks—Heavy construction in- on how to secure the contract. The plot 
volves tremendous risks not only from collapsed when the contractor publicly 
physical damage, during construction, offered to increase his bond by 50 per 
floods, fire, breakdowns, weather, sub- cent to dispel any doubts regarding the 
sidence and sabotage, but also in price award of the contract to him. Heavy 
changes in material, machinery and construction must be freed of any pop- 
labor markets. One old contractor was ular notions that it may tie in with 
in the habit of calling his business a graft or corruption ; the building up of 
combination construction and insurance confidence is one of the most import- 
underwriting venture. In many cases ant phases of planning. 
the risk or insurance phase of a job Mechanization—The future of heavy 
runs high, and it is reasonable that the construction will depend largely on 
contractor be rewarded in proportion new developments in plant and proce- 
to the risks which the owner or public / ‘ dure which will spell lower costs. The 
agency expects him to assume. This alll ' consequent increase in volume and ex- 
phase, however, is often abused either STIFFLEG DERRICKS—Dam for Bridgeport Hydraulic Co., Connecticut. tension of new frontiers in engineering 


struction. This applies not only to some 
designers of large projects, but also to 
many engineers who attempt to sell 
their services to contractors, The com- 
plaint is often made that most engi- 
neers fail to think in terms of construc- 
tion and, as a resule, contractors have 
frequently attempted to get along with- 
out technical advice. Planning for 


\ 
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development will benefit not merely the 
construction industry, but also the coun- 
try at large. The benefit of mechaniza- 
tion is not readily apparent or ‘easily 
demons:rated by examples in the con- 
struction field. The accompanying dia- 
gram, however, indicates definitely to 
what extent mechanization has benefit- 
ted the country at large. This diagram, 
taken from the business bulletin of the 
Cleveland Trust Co, for March 1935, 


was made on the basis of taking each 
factor as equal to 100 in the year 1870. 
During the past 60 years the installed 
horsepower in American factories in- 
creased 18.3 times. During the same 
pesiod population increased 3.19 times, 
while the number of persons gainfully 
occupied increased 4.09 times. In other 
words, in spite of tremendous growth 
in installed power in factories during 
the past 60 years, the number of people 
gainfully employed has increased one- 
third faster than the population itself 
has increased, 

It is hoped that the present series of 
articles will help to stimulate a greater 
appreciation of the achievements and 
vital importance of heavy construction. 
Individual articles in this series will 
cover special phases of its make-up. 
While there are many specialized fields 
in this class of construction which can- 
not be adequately covered in the pres- 
ent series, most of the important con- 
struction operations will be covered by 
centering discussion upon large dam 
projects with power and irrigation ap- 
purtenances in order to provide logical 
continuity and relationship, 


PRELIMINARY PLANNING 


Most big jobs last from two to four 
years. The degree of success which at- 
tends such jobs is directly proportional 
to the ability which has been employed 
in accurately predicting the many con- 
ditions and contingencies which may 
develop over such a long period of 
time. From a contractor's standpbint, 
the two most critical periods of a job 
are, first, when he decides to bid a job 
and makes a detailed preliminary analy- 


MODEL (below and in oval) of special 
6-yd. concrete bucket for cableway service. 
The problem here was to develop a bucket 
which could discharge a very dry mix- 
ture of concrete. This required a full bot- 
tom opening. At the same time it was 
essential to discharge the concrete without 
excessive rebound of the cableway bucket. 
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Plant Laid Out te “Hoist” A Dam Inte Place 














“HOISTING” 


AND “LOWERING” 


a dam into place. These sketches 


illustrate an important principle of plant layout. Lowering is cheaper 

and faster than hoisting when placing concrete in a dam. Where topogra- 

phy requires the quarry and aggregate storage to be located at approx- 

imately normal river level it is. generally better w elevate the raw 

materials by means of a belt conveyor to an upper mixing plant so 

located as to permit delivery of concrete to the main dam somewhere 
within the upper half of its total height. 
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sis, and, second, having been awarded 
the job, when he sets up his plant and 
thereby fixes once and for all most of 
the important construction procedures. 
We shall first discuss briefly the im- 
portance of preliminary studies which, 
in general, precede the filing of a bid 
or actual moving in on a job. 

Number one rule is, obviously: Study 
the specifications. The very simplicity 
of this rule may invite indifference, but 
the word “study” is an extremely im- 
portant one. It is impossible to write a 
perfect specification, and unless a con- 


tractor thoroughly understands their in- 
tent as to what he is to build and under 
what limitations, he can hardly make 
an intelligent analysis of how he is go- 
ing to do the job. 

The second rule is: Study the job. 
This means chiefly the physical con- 
ditions and related factors which have 
an important bearing upon construction 
procedure. 

Topography—On a large dam pro- 
ject the topography of the site is one 
of the controlling factors in determin- 
ing the construction procedure. A can- 
yon site would in all probability call for 
a cableway layout, whereas a long low- 
head dam in a flat river valley would 
probably require a construction bridge 
and cranes. Topographic conditions will 
largely govern the location of suitable 
foundations for screening plant, mixer 
plant, cableways, access roads and mis- 
cellaneous plant buildings. In a flat 
valley these problems are generally not 
serious, but in a canyon site they may 
take on primary importance. Frequently 
it is possible to start a job by excavating 
for the foundation of the dam and 
spoiling the earth and rock into ad- 
jacent areas so as to develop a well- 
graded space on which construction 
plant buildings can be erected. 

Geology of Site—A study of geolog- 
ical condigions at the site is of equal im- 
portance. Where manufactured aggre- 
gate is to be used, the selection of the 





EMPLOYMENT AND ) TECHNOL. 
OGY. Diagram by Cleveland Trust 
Co. shows increase in number of 
people gainfully employed in spite 
of tremendous increase in installed 
power factories during last 60 years. 
Employment increases at rate one- 
third faster than population growth. 


most suitable quarry site definitely ties 
down the plant layout and defines one 
of the principal construction costs. 

The records of foundation explora- 
tions and borings for the main dam 
should be carefully inspected, and it 
is important to know how they were 
obtained so that check calculations can 
be made of the different classes of ex- 
cavations. An intelligent selection of 
the most suitable and economical ex- 
cavating equipment cannot be made if 
there are possibilities of extended over- 
runs or underruns in the different kinds 
of materials, such as earth and rock. 

In general a dam is designed to use 
as far as possible the prevailing natural 
materials of the region. Before a con- 
structor can adequately determine how 
these materials are to be handled he 
must know the nature and location of 
their deposits. Can the excavation from 
the dam be used for concrete aggre- 
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gate? If earth dams are to be built, 
is the material sandy or full of clay? 
How will it handle? What kind of 
equipment should be used? In the case 
of rock for rock fills, how will it break ? 
How will the equipment stand up? 
What size of equipment is needed? 
Over what kind of surfaces must it 
travel? These are only a few of the 
many questions which must be answer 
ed by a careful exploration of the site. 

Climatic Conditions — The effect of 
weather on construction is full of un- 
certainties and at the same time is one 
of the most important factors in select- 
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ing the most suitable equipment for the 
job. Extensive rains may have an im- 
portant bearing upon. the selection of 
hauling equipment, such as trucks ver- 
sus tractors. A job came up recently 
requiring about two million yards of 
rolled earth fill for a dam. This t pe of 
dam was selected because the natural 
deposit of material at the site was al- 
most ideally suited for a rolled fill. 
However, upon further consideration of 
the rainfall conditions in the region, 
it became evident that the work might 
be repeatedly shut down because of the 
probability that excessive moisture 
would prevent proper rolling and com- 
pacting of the material. It was subse- 
quently agreed to build a hydraulic fill 
dam and employ a dredge instead of 
rolling equipment. The results were 
highly satisfactory, shut downs due to 
rains were eliminated. 

In colder climates the technique of 
winter construction requires special 
consideration. A large construction job 
which is up for consideration attracts 
contractors and builders from all parts 
of the country and one or two of them 
may have seen the region and the site 
of the job for the first time. If the stage 
of the river at that time is used as a 
basis for sizing up the job, succecding 





tion job will have upon present indus- 
tries in the region. Wage rates must be 
carefully analyzed on a basis of fairness 
and with a view to maintaining a satis- 
factory stability of labor conditions in 
the region. 

Housing Facilities — The housing 
facilities near the site of the work must 
be studied to determine adequate ac- 
commodations for the first contingent 
of workers and in deciding as to how 
much camp to build for supervisors and 


leer ms 


QUARRY SITE at Calderwood dam, in Tennessee, showing highly 


the region, but he will also materially 
benefit his own work and his own per- 
sonnel if he enjoys their good-will. A 
contractor on a big job immediately 
becomes a very influential factor in the 
region by virtue of the large expend- 
itures which he makes. If he starts right 
by dealing with local markets for small 
requirements, helps with civic prob- 
lems, and displays a spirit of fair deal- 
ing in the use of local labor, he is build- 
ing up a definite source of profitable 





fractured rock formations, which means lower cost of blasting. Location 
of quarry with respect to dam has important bearing on plant layout. 


OLD STYLE of crushing, screening and concrete mixing plant for dam 
construction. Timber construction used almost exclusively. Note type 
of wood-stave cement silos in lower right corner. 


experiences may be very unhappy, as 
has been demonstrated time and again. 

Labor Market—There is the further 
study of the labor market. For this pur- 
pose it is very desirable to have the 
prospective superintendent in charge of 
construction available so that he may 
assist in analyzing labor conditions of 
the region, because this relates to one 
of his primary responsibilities through- 
out the period of construction. He will 
need a large number of skilled carpen- 
ters, especially at the beginning of the 
job, for building camp and other build- 
ings. Mechanics will be in demand, as 
will common labor, and it is desirable 
to study what effects a large construc- 


for such classes of workmen as are not 
obtainable from the region. A reason- 
able consideration of these factors can 
dispel considerable exploitation at the 
expense of the constructor’s prospec- 
tive employees. During construction it 
is important to maintain adequate po- 
licing and health service and to assist 
in preventing the growth of undesir- 
able areas of “squatters” in the vicinity 
of the job. 

Public Relations—When a construc- 
tor is about to enter a new region a 
cooperative spirit toward community 
officials and civic leaders of the region 
is not only essential for maintaining a 
reasonable stability for the residents of 
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tained the site at a very moderate cost. 
A builder's responsibility is not only 
limited to the period of construction 
but extends many years into the future. 
There is much to be gained in leav- 
ing behind a good reputation, which, 
in the long run, is bound to pay big 
returns, Every large project creates a 
new monument of permanent value to 
the region and instead of temporarily 
creating a boom town which is’ left 
behind entirely dead and in a lifeless 
region the members of the community 
should have gained, and are entitled 
to, a better state of living and citizen- 
ship. / 
Analysis of Plant Layout—The sub- 
ject of plant layout will be discussed 
in considerable detail in succeeding 
chapters. However, as part of a prelim- 
inary study of a project, it is important 
that all of the primary factors which go 
to make up a plant layout are recognized 
in their true relationship. As already 
stated, the site and natural topography 
definitely determine certain types of 
plants, whether they be of the type in- 
volving transportation by air, such as 
cableways, or on ground, or on water. 
As a rule, the materials handling equip- 
ment is required to perform a large 
variety of functions in building a dam 


MODERN ALL-STEEL screening and concrete mixing plant as install- 
ed at Madden dam in Panama. This type of structure is fireproof, de- 
pendable in operation and low in operating and maintenance cost. 


return. Such local support may at times 
keep him out of serious legal entangle- 
ments. Recently an out-of-town contrac- 
tor needed a large storage space along a 
river for bringing in his sand and gra- 
vel only to find that all of the most suit- 
able sites had been optioned by a com- 
petitor, who, having failed to land 
the job, still expected to “clean up” 
by selling his option to the successful 
bidder. It so happened that the city 
owned a satisfactory site and by co- 
operatively working out a plan for em- 
ploying local labor, making local pur- 
chases and assistifig with other com- 
munity benefits, the contractor won the 
good will of the local people and ob- 


and the selected layout must be able to 
do all that is required of it. 

The size of the plant is of primary 
importance, and while there would be 
a natural tendency to underplant a job, 
particularly where a contractor is re- 
quired to buy all new equipment, there 
is a very definite danger of overplant- 
ing a job where a contractor has a 
large amount of used equipment stand- 
ing idle which he feels should all be 
earning money for him. Every job has 
a certain “best rate’’ of production. 
Either a slower or a faster schedule 
means higher costs and reduced profits. 
Certain requirements of the specifica- 
tions may also affect the rate, and, at 


Page 29 





the same time, progress of the work 
must tie in generally with the river 
stages during construction, with proper 
regard for flood seasons. 

Power supply, source of fresh water, 
source of raw water for concrete mix- 
ing, and similar factors require proper 
analysis 

As a general rule, it is possible to 
make comparisons with current or pre- 
vious similar projects as a guide for an- 
alyzing a new site. Such elements as 
excavating procedure, concrete hand- 
ling, dredging, or making sand from 
rock, require careful consideration in 
the light of past experience. At the 
same time, every job demands pains- 
taking study of all proposed operations 
in order to determine how to do the re- 
quired work for the least expenditure 
of money. The remarkable construction 
record made on Boulder dam empha- 
sizes the high degree of vision and 
skill employed in correctly analyzing a 
difficult job of unprecedented magni- 
tude, and in developing an equipment 
and plant layout in terms of size and 
output, which, up to that time, were 
entirely unknown. 

In laying out a plant, many prin- 
ciples must be considered which will 
be discussed in detail in succeeding 
chapters. However, as a general thing, 
it is desirable to make a layout which 
as the work goes on, tends to system- 
atize itself. It is a very expensive job 


“The future of heavy con- 
struction will depend large- 
ly on new developments in 
plant and procedure which 
spell lower costs.” 


to teach 2,000 to 4,000 men how to 
keep their work going in the most 
economical manner for the project as 
a whole. Where the equipment func- 
tions sO as to permit everyone to be- 
come familiar with its purposes, there 
is a natural “catching on” on the part 
of every man on the job, which helps 
to keep the ball rolling. As a rule, the 
first cost of a plant is a relatively small 
element of the total cost of doing the 
job. The day-to-day costs are what 
count and where these can be reduced 
by a more expensive plant within rea- 
sonable limits such opportunities should 
not be overlooked. 

Once the plant is designed and built, 
the entire job is practically fixed. If 
the plant is right, the job is as good as 
built. If wrong, it costs more to change, 
as a general rule, than can be saved. 
Errors in any selection of plant or 
equipment not only retard construction 
progress in general but also lower the 
morale on the entire job. 

One important principle chat will 
be stated here at the outset and may 
not occur frequently enough hereafter 
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FULL-SIZE BUCKET of 6-cu.yd. capacity, as finally designed for Norris 

dam cableway, following tests of model bucket illustrated on preceding 

page. Bucket, with various improvements made under actual operating 
conditions, has operated satisfactorily in all respects 


to retain its importance in the mind of 
the reader is this: Special equipment 
(the primary topic of these articles) 
is an essential part of heavy construc- 
tion, but on every individual job there 
are opportunites for employing stand- 
ard equipment or even hand labor for 
maximum economy. Careful planning 
and experienced judgment will keep 
these methods in proper balance. 
Models of Construction Layout and 
Equipment—Frequently a small model 
of a device or of a plant layout will 
serve as a valuable check of a paper 
study, or will often bring out elements 
that have previously been overlooked. 
Such questions as river handling and 
cofferdam problems require a thorough 
analysis of step-by-step procedure, and 
if these steps are first carried out on 
models, many potential mistakes will 
be disclosed and prevented on the full- 
scale work. Similarly, models of special 
pieces of equipment will provide val- 
uable information and, in any case, 
reassurance before any large expendi- 
tures are made on full-scale operation 


that the proposed scheme will work 
satisfactorily. 

On a recent job there was a rather 
difficult piece of excavation work re- 
quired within a constricted cofferdam 
area. The excavating and hauling 
equipment had certain limitations of 
reach and maneuverability. It was nec- 
essary first to uncover certain founda- 
tion areas sO as to permit concreting 
to start without further delay. At the 
same time, it was necessary to maintain 
ramps around the exposed foundations 
so that, as the excavation went down, 
there was always an opportunity to get 
out with the hauling equipment and 
finally with the excavators and shovels. 
By building a model of the cofferdam 
area and using sand to represent the 
tequired excavation material, three or 
four ditferent proposed methods were 
studied, but the most satisfactory one 
was a new one which was developed on 
this model. By bringing in the foremen 
and shovel operators and showing them 
the intended procedure, every one un- 
derstood thoroughly what was propos- 
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ed and the cost of the model was saved 
many times over. 

At Norris dam artificial aggregate 
and requirements for a relatively dry 
mix called for concrete which was rath- 
et difficult to handle in large batches 
with standard commercial concrete 
buckets particularly for service on cable- 
ways. Various special buckets were de- 
signed and the best type was finally built 
on a small scale and tried out. This dis- 
closed a number of points which re- 
quired improvement and was a big 
help in arriving at a satisfactory solu- 
tion of the problem. 

Coordinating Design and Selection 
of Plant—A great deal of money can 
be saved if the builder and the engine- 
er become a quainted with each other 
during the early stages of the job plan- 
ning. Specification requirements can 
frequently be cleared up so as to save 
the builder a lot of unnecessary worry. 
The construction man, as a rule, also 
has some valuable experiences to con- 
tribute to the job, and if these are 
properly worked out with the engineer, 
the results may be a more satisfactory 
piece of work for the owner and con- 
siderably less difficulties for the build- 
er. Some of the more common ques- 
tions which occur on practically every 
job are: The height of lift and loca- 
tion of construction joints ; substituting 
laps for unnecessarily long reinforcing 
bars which seriously interfere with 


“Study the specifications! 
The very simplicity of this 
rule may invite indifference, 
but the word “study” is an 
extremely important one.” 


handling of concrete; boxing out for 
gate guides and similar structural steel 
which can be more satisfactorily install- 
ed after the heavy part of the structure 
is completed; permissible -changes in 
sequence of starting various sections 
of the work can often lead to import- 
ant economies. 

Summary—To summarize, if the 
preliminary studies have been carried 
out in a thorough manner the builder 
can determine his costs with greater 
confidence, and ultimate success is en- 
visioned more distinctly right from the 
start. Furthermore, he can proceed with 
a well-defined plan the day he is noti- 
fied and may gain a season of construc- 
tion, beat the floods or rains or have 
everything in readiness when the most 
opportune starting time breaks. 


a 


NEXT MONTH—Chapter 2 of the 
series on “Heavy Construction”; by A. 
J. Ackerman and Charles H. Locher, to 
appear in the December issue, will 
deal with “Preparatory Work—Access 
to Job, Camp and Shops.” 
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FLOYD T. HUNTINGTON is in 
charge of driving 91/2 mi. of 16-ft.- 
diameter tunnels for Walsh Con- 
struction Co. on Colorado River 
aqueduct. 


UNNEL transportation is one 

of the major sources of under- 

ground accidents and probably 
constitutes as great a hazard as any 
underground operation. The principal 
causes of underground transportation 
accidents are: (1) Improper operation 
(due to carelessness, negligence, or ig- 
norance of operators); (2) defective 
track; (3) defective trolley equip- 
ment; (4) defective rolling equip- 
ment. 

Accidents attributable to the first of 
these causes can largely be eliminated 
by the use of operators who have had 
a year or more of tunneling experience. 
This experience implies a familiarity 
with underground transportation and a 
knowledge of safety requirements. In 
addition, it is my opinion that only the 
younger experienced men should be 
used as motormen and brakemen. Tun- 
nel transportation involving the opera- 
tion of locomotives and trains is not 
an old man’s job. It requires a quick- 
ness and alertness which a great many 
men over, say, 40 years of age, or even 
less, do not possess. 

Motormen and brakemen should be 
made familiar with the rules and regu- 
lations for safe operation. At the 
Walsh Construction Co. tunnels, the 
following rules are given to all mo- 
tormen and brakemen to sign, and 
copies are posted conspicuously so that 
all employees may be familiar with 
them: 


WELL-LAID TRACK (below) as- 
sures freedom from train derail- 
ments caused by uneven joints, 
angular curves, and unsteady road- 
bed. Note wood blocks at switch 
frogs and guard rails. 






: 


| Bee spre shall be responsible for the 
safe operation of motors and trains. 


all trains and shall have their hand 
lanterns and whistles with them to signal 
the motormen. 


Lights shall be displayed at both head 
4 and rear ends of trains, and no train 
shall be moved without the necessary lights. 


2 Brakemen shall ride on head ends of 


A safe speed shall be maintained under 

all circumstances. At switches and curves 
the speed shall not exceed five (5) mi. 
per hour. 


The powder car shall be pulled behind 
5 the motor at all times. The motorman 
shall refuse to take any passengers when 
hauling an explosives car, with the excep- 
tion of the brakeman and/or helper. The 
trolley pole shall be down and the motor 


shall be operated on battery when the motor ; 


is coupled to powder car. 


Men, in groups when going on shift, 

shall be transported in man-cars only, 
or seated inside of muck cars. The same 
rule applies to groups of men coming off 
shift. Any car carrying men shall be pulled, 
at all times, by the locomotive, and speed 
shall not exceed eight (8) m.p.h. on 
straight track and five (5) m-p.h. on curves 
and at switches. 


No one shall be allowed to ride on the 
7 head end or top of locomotive with 
the exception of motormen and brakemen. 


Only three men shall be allowed to ride 
8 at one time on rear step of locomotive. 


Motormen shall operate motors from 
motorman’s platform. Under no circum- 
stances shall a motorman leave his motor 
while it is in motion, nor shall motorman 
start his motor while he is standing on the 
ground, or on the outside step, or on draw- 


bar. 
Motormen shall not run motors under 
10 the ramps on car passers until safety 
dogs are set in place. 


Superintendents and tunnel walkers 
11 will be allowed to ride on any and 
all trains at any and all times. 










SHIFT GOING INTO TUN- 
NEL. Man cars are coupled 
behind 8-ton locomotive 
equipped for trolley and 
storage-battery operation. 


Photos by 
Metropolitan Water District 
of Southern California 


COMBINATION POWDER 
AND PRIMER CAR always 
is pulled behind locomotive. 


On every tunnel job a set of rules 
along these lines, meeting local condi- 
tions, should be available to locomotive 
and train operators. 

There is not a great deal to be said 
regarding defective track. Track is 
either well laid, or poorly laid, and 
requires constant keeping up. An un- 
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, “S = MAN CAR is designed to provide safe 
transportation for workmen going on 
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and off tunnel shifts. 
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Vigilance 


By FLOYD T. HUNTINGTON 


General Superintendent, 
Walsh Construction Co. 


@ An address (slightly condensed) before 
the Contractors’ Executive Safety Committee 
of the Colorado River aqueduct in California. 











SAFETY COUPLER is used if cars 

are not equipped for automatic- 

coupling, which is preferred both 
for safety and efficiency. 


even track, with poor rail joints and 
poor bed, haphazardly installed, and 
with angular- curves and _ insecure 
switches, is an invitation to disaster. 

Rolling equipment is subjected to 
constant wear and tear and, if not 
maintained in good order, will be a 
continual source of accidents. Flat 
wheels may cause a train to be derailed 
at any speed. 

In general, constant supervision by 
superintendents, tunnel walkers and 
shift bosses is necessary to safe and 
satisfactory transportation, and this 
supervision involves continual educa- 
tion of motormen, brakemen and all 
employees having to do with transpor- 
tation equipment and haulage. Local 
conditions determine specific require- 
ments, but general safety measures 
which apply to almost all tunnel work 
are: The placing of guard rails at the 
operating ends of locomotives as a pro- 
tection to motormen ; the furnishing of 
safety-type handles to brakemen for 
making couplings where automatic 
couplings are not used; an adequate 
system of signal lights, particularly at 
wyes; and the painting of the ends of 
locomotives white to obtain greater 
visibility It requires the personal and 
continual watchfulness of those in 
charge to enforce safety measures and 
avoid accidents. 
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48-FT. LENGTH OF 72-IN. PRECAST 
PIPE, made up of two 24-ft. sections, is 
suspended from structural steel strong- 
back, ready to be lowered wo bottom of 
bay and connected w portion of sewer 
previously laid. Collapsible steel pilot nose 
in near end of pipe will aid diver in guid- 
ing this unit into contact with pipe already 
in position. Bolts hanging from swivel 
lugs at two sides of pipe will be used to 
draw up tight joint under water. 


ARGE-CAPACITY floating plant 
of the Merritt-Chapman & Scott 
Corp., of New York City, con- 

tractor, facilitated construction of the 
underwater portion of a 72-in. outfall 
sewer 1!4mi. in length from the new 
Coney Island sewage treatment works 
for the Department of Sanitation-of the 
City of New York. In constructing the 
underwater outlet chamber for the 
sewer, the contractor preferred to pre- 
cast the chamber, of circular-well de- 
sign, in the corporation's yard ‘at Rose- 
bank, Staten Island, and to tow the bulk- 
headed structure to position for sink- 
ing in the mouth of Jamaica Bay, on the 
south shore of Long Island. After the 
4-fc.-chick walls of the circular cham- 
ber, 28 ft. in outside diameter, had been 
built up on the warf to a height of 


IN CHARGE OF SEWER CONSTRUC- 
TION. (Left to right) A. J. Williams, en- 
gineering assistant, and A. R. Glock, resi- 
dent engineer, Department of Sanitation; 
C. B. Christiansen, construction superin- 
tendent, Merritt-Chapman & Scott Corp., 
and Frank D. Nantista and William Bailey, 
inspectors, Department of Sanitation. 


ae 
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a about 11 ft. and a timber bulkhead for “~~ i a . 
ON WHARE AT STATEN ISLAND, concrete chamber flotation had been constructed i WEIGHING 250 TONS, bulkheaded chamber is picked 
‘ > A n h > S z 5 pi e 
is built up to height of 11 ft. and is bulkheaded for ‘ se nny up by large-capacity floating derrick and placed in water 
further concreting after being launched. for addition of another concrete lift. 
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bottom of the well against a backing 
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DURING SINKING OF CHAM- 
BER (below) divers make several 
inspectios trips to bottom to report 
on position of concrete structure in 
relation to foundation piles. 


AFTER BEING TOWED to position in mouth of Ja- 
maica Bay, floating chamber again is picked up by 
marine derrick preparatory to being lowered on to 





foundation piles. 


of grillage I-beams cast in the concrete 
walls, the 350-ton-capacity floating der- 
rick “Monarch,” of the Merritt-Chap- 
man & Scott fleet, picked up the struc- 
ture, weighing 250 tons, with a hor- 
izontal reach of about 50 ft. and placed 
it in the water. Wood shavings and saw- 
dust were scattered. on the surface of 
the water under the chamber as it was 
lowered to seal the joints of the timber 
bulkhead in the bottom of the well. 

While suspended partially submerg- 
ed in the water, the walls of the cir- 
cular well were raised by the addition 
of another concrete lift of a total height 
of 1814 ft., which would equal the 
level of mean low water when the 
structure was sunk in final position. 
Above the concrete, the contractor erect- 
ed an exterior timber-wall bulkhead 6 
ft, high with battened joints and nec- 
essary internal bracing to provide ad- 
ditional draft required in floating the 
chamber and to keep the interior dry 
during high tides after the structure 
was placed on its foundation piles. In 
this condition, weighing 425 tons, the 
chamber was towed about 12 mi. by a 
tug to its final location, where the 
“Monarch” again picked up a part of 
the load and in a period of slack water 
lowered the structure on to timber piles 
cut off 23 ft. below mean high water 
level. A steam vacuum pump and a 4- 
in. gasoline-powered pump were install- 
ed in the chamber to eject leakage. 

Outlet Chamber—At the base of the 
outlet chamber, the contractor will cast 
by tremie a concrete slab at least 32 
ft. in diameter. with a level surface at 
El.-21 (21ft. below mean high water) 
and with a thickness which tapers from 
6 ft. at the center to 5 ft. at the outer 
edge. Rising from the concrete base 
are the 4-ft.-thick walls of the circular 
well, which has an inside diameter of 
20 ft. Up to mean low water level, 





LOWERED TO FINAL POSITION in 1 hr. by admit- 
ting water and slacking off on hoisting falls, outlet 





WAITING FOR SLACK WATER, chamber is suspended by 

three-point pickup from main hoisting falls and two auxiliary 

hoisting falls of floating derrick, as indicated by photograph in 
upper left corner of page. 





6-FT. WOODEN BULKHEAD around top of concrete structure is 

braced with radial timbers. Chamber is suspended from hoisting blocks 

by wire-rope bridles passing under steel pins inserted through channels 
cast in concrete at three points around circumference. 


at El.-4.75 (the height to which con- 
crete was placed before the outlet cham- 
ber was towed to position and sunk), 
the walls consist of plain concrete. 
Above this level, the walls are faced 
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with granite and are topped out with 
a granite coping at El. 11.25. A solid 
concrete floor, located within the struc- 
ture at El.1.75,supports hand windlass- 
es for operating the sluice gates. The 


chamber rests on timber foundation piles with top of 
upper wooden bul 





khead extending about 1 ft. above 
high tide level. 

outlet chamber is covered at the level 
of the coping by a 15-in. concrete-slab 
roof paved with vitrified brick. This 
roof supports a steel-angle tower on 
which will be placed a white flashing 
marine beacon light. 

Prior to the driving of piles, the site 
of the outlet chamber was excavated 
in relatively shallow water between two 
dredged navigation channels, one lead- 
ing to Sheepshead Bay and the other to 
Jamaica Bay. The 72-in. outfall sewer 
enters the outlet chamber from the 
north. On the south side of the cham- 
ber are three 42-in. cast-iron outlet 
pipes which extend for an average dis- 
tance of about 44 ft. from the center 
of the structure, where each of them is 
designed to divide at a Y connection 
into two 30-in. cast-iron pipes. Only 
one of the three outlets is being com- 
pleted under the present contract to take 
care of initial discharge from the sew- 
age plant. The inverts of the inlet and 
outlet pipes in the chamber are at EL.- 
20, 1 ft. above the surface of the con- 
crete base. 

Riprap protection is to be placed over 
the inlet and outlet pipes within the 
44-ft. cadius. Each of the two 30-in. 
outlets included in the present contract 
reduces in a distance of less than 180 
ft. to a 10-in. cast-iron pipe, with short 
T-head risers (numbering nine in all 
for each pipe) installed at the reduc- 
tion points and at the terminus. These 
risers act as diffusers, discharging the 
effluent into the waters of the inlet, 
where the sterile fluid is rapidly dis- 
sipated by the inrush and outrush of 
the tide. The trenches containing the 
outlet pipes are filled with crushed stone 
up to the bottom of the T-heads. 

Lowering Chamber—-As a means of 
suspending the outlet chamber from the 
falls of the floating derrick, the con- 
tractor cast three pairs of vertical steel 
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channels in the concrete walls of the 
structure at equal distances around the 
circumference, with the flat surfaces of 
each pair of channels facing cach other 
and spaced about 6 in. apart. Steet plates 
were riveted to the outside faces of the 
webs of the channels to give additional 
bearing for stcel pins inserted through 
reamed holes in the reinforced heads of 
each pair. Two wire-rope loops were 
passed under each of the three pins and 
were fastened by spliced thimble con- 
nections to double shackles on multi- 
sheave blocks of independent sets of 
hoisting falls, as illustrated by a photo- 
graph. 

Three sets of hoisting 
through permanent blocks at the head 


falls, reeved 
of the giant boom to independent hoist- 
ing drums, lowered the outlet chamber 
to its final position on the timber piles, 
readily controlling the level of the struc- 
ture at each stage of the operation, The 
main hoisting falls consisted of eleven 
parts of line, and each of the auxiliary 
falls was made up of six parts. 
Three temporary pile platforms had 
been driven in the area to mark the 
location of the outlet chamber and had 
been equipped with tide gages. One 
of the pile platforms was about 25 ft 
east of the final location of the outlet 
chamber. Before picking up the outlet 
chamber, the derrick boat “Monarch” 
was tied securely in an east-and-west 
position, parallel with the main tidal 
currents, by means of steel hawsers to 
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REINFORCING CAGE for 72-in. concrete pipe consists of No. 3 hot- ccutiel rod spirally amend at 3Ysrin, pitch 
on rotating mandrel at manufacturer’ a. Wall of pipe, 7 in. thick, contains wwo cages. Prior to removal from 


mandrel, spiral is tied to '-in. roun 
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longitudinal rods, ten for inner cage and twelve for outer. Spirals are 


welded to longitudinal rods at ends and at several intermediate points. 


submarine anchors. The outlet cham- 
ber, drawing about 20 ft. of water, was 
towed in on a rising tide to the north 
side of the ‘Monarch’ and located 
cluse to final position. After the hoist- 
ing falls had been connected, the der- 
rick picked up a load of about 175 


GOOSENECK CRANE (left) places inner rein- 
forcing cage in cylindrical steel forms set on cast- 
iron base ring which holds them in concentric po- 
sitions. At both ends of inner cage are galvanized 
steel rings welded to longitudinal rods. 

These rings form telescoping surfaces 






of flexible bell- 


and spigot joint, 


sealed by rubber gasket set in 
groove of spigot ring. 





tons, raising the top of the concrete 
portion of the structure about 5 ft. out 
of the water. 

With the advent of slack water (high 
tide) at 1 p.m., daylight saving time, 
on Wednesday, August 21, 1935, the 
derrick began lowering the outlet cham- 
ber by gradually easing off the three 
independent sets of hoisting falls un- 
til the structure rested on the timber 
foundation piles at 2 p.m., 1 hr. after 


CONTROLLABLE-DUMP BUCK- 
ET (right) handled by locomotive 


crane deposits 


plate which covers top of 
form and serves to hol 
in concentric positions. 


joint ring 


concrete on steel 


inner 
forms and 


Two electric vibrators mounted in 
brackets on outside form (see in- 
set, above) consolidate concrete dur- 
ing filling of forms. Lower vibrator 
is used until concrete is placed to 
its level, when it is shut off and up- 
per one turned on until forms are 
filled. Some hand tamping is done 
at top of pipe. 


ge 
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lowering began. A 4-in. pump and 
hose had been provided to fill the cen- 
tral well of the chamber, but the use of 
this equipment soon was discontinued 
because a large volume of water pour- 
ced in through the battened joints of the 
6-fc. timber wall. Two divers made sev- 
eral trips to the bottom to report on 
the final setting of the outlet chamber. 

A single vertical line from the boom 
of a nearby derrick had been tied to an 
underwater pile bent to mark the exact 
center line of the 72-in. outfall sewer 


which had been laid to within 200 ft. 
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of the outlet chamber. Two vertical 
standards were erected on the outlet 
chamber at opposite ends of the north- 
and-south diameter to be brought into 
alignment with this line. At the initial 
setting, these standards were a few 
inches off exact position, and a subse- 
quent pick-up and slight rotation were 
required to align the inlet of the cham- 
ber with the pipe. 

Outfall Sewers — Under its contract 
the Merritt-Chapman & Scott Corp. is 
laying about 11/, mi. of 6-ft.-diameter 
outfall sewer from the Coney Island 
sewage treatment works to the outlet 
chamber. About 1,600 lin.ft. of the sew- 
er is being constructed on land, and 
the remaining 6,600 ft. is being laid 
in an excavated trench on the bottom 
of the bay. Pipe for che submarine por- 
tion of the line was cast in 24-ft. lengths 
weighing about 24 tons each at Kenil- 
worth, N. J., by the Lock Joint Pipe Co. 
For the land portion of the sewer, the 
pipe sections were made 12 ft. long for 
ready handling by crawler-mounted 
equipment. 

Except for less than 2,000 ft. of the 
submarine portion of the sewer crossing 
the Sheepshead Bay channel, the entire 
line both on land and under water is 
laid in a foundation of good clean sand. 
Crossing the channel, the. pipe drops 
for a distance of 1,425 ft. to invert El.- 
44. Because a heavy deposit of silt had 
settled in the bottom of the channel, it 
was necessary to support this portion of 
the sewer on pile bents. Timber piles 
were driven to required penetration 
with an underwater hammer and were 
cut off and capped by drivers who used 
air tools for cutting off the tops of the 
piles and driving 2-ft. spikes through 
drilled holes in the caps into the pile 
bents. As the divers had to perform all 
this work in murky, silt-laden water, 
they carried out the various operations 
with complete success almost entirely 
by the sense of touch. 

Submarine Pipe— Pipe joints are 
sealed by a rubber gasket and are cou- 
pled by two 1Y,-in. bolts drawn up 


LOADED ON 
TRUCK- TRAILER, 
24-ft. pipe travels 
10 mi. to wharf for 
transfer to lighter. 


LIVE STEAM 
(right) inside can- 
vas jacket cures con 
crete pipe for 2 days. 
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DOUBLE A- 
FRAME GANTRY 
and crawler crane 
turn pipe from ver- 
tical to horizontal 
position. 


ON LAND SEC 
TION. (below) 
crawler crane han- 
dles 12-ft. pipe 
lengths weighing 11 
tons each. 


through steel lugs welded to anchor 
bars embedded in the concrete on op- 
posite sides of the pipe. In constructing * 
the submarine portion of the sewer, the 
contractor lowers two coupled pipe sec- 
tions, aggregating 48 ft. in length, sus- 
pended in horizontal position from a 
structural steel strongback, as shown by 
one of the photographs, The complete 
assembly weighs about 55 tons. 

In the end of the pipe which is to be 
connected to the portion of the~line 
already laid, the construction crew in- 
stalls a collapsible steel pilot point. A 
rope attached to a trigger release on 
this semi-ellipsoidal steel frame leads 
back to the open end of the 48-ft. pipe 
unit. 

The pilot point aids a diver on the 
bottom of the bay in guiding the pipe 
unit into the portion already laid. After 
drawing up the bolts between the steel 
lugs at the joint, the diver pulls the rope 
to release the pilot point, and the col- 
lapsed frame is drawn to the surface to 
be used in the next pipe unit. 

Personnel—Thomas W. Hammond 
is commissioner of the Department of 
Sanitation and Walter D. Binger is dep- 
uty commissioner in charge of the Di- 
vision ot Engineering. The Coney Is- 
land sewage treatment works and the 
outfall sewer were designed and are be- 
ing constructed under the direction of 
R. H. Gould, chief engineer, and Wil- 
liam L. Sylvester, designing engineer. 
A. R. Glock, resident engineer, is in 
direct charge of the work. 

A loan and grant from the Federal 
Emergency Administration of Public 
Works provided the funds for the proj- 
ect. Arthur S. Tuttle is state engineer 
for the PWA, and Colonel M. E. Gil- 
more is state engineer-inspector. 

For the Merritt-Chapman & Scott 
Corp., of New York, general contractor 
for the outfall sewer, construction is 
being carried out under the general di- 
rection of George Burrows, vice-presi- 
dent, with C..B, Christiansen, construc- 
tion superintendent, in charge at the 
site, 
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World’s Largest I nstallation of 
TUBULAR STEEL SCAFFOLDING 


Speeds Modernization of Department Store Exterior 


By RUDOLPH P. MILLER 


Consulting Engineer, 
New York City 


RECENT building alteration, 
involving a number of exact- 
ing requirements, required the 


most extensive scaffolding, certainly of 
its Own type, ever erected. B. Altman 
& Co., located at Fifth Ave. and 34th 
St., one of the busiest street intersec- 
tions in New York City, found it des- 
irable to overhaul the exterior walls of 
their eight-story department store occu- 
pying the entire block between Fifth 
and Madison Aves., 34th and 35th Sts. 
A limited time schgdule made it ex- 
pedient to have scaffolding in place 
along the four street fronts and for 
the full height of the building at one 
time. Free access to store entrances was 
to be maintained; show windows were 
to be kept unobstructed. These condi- 
tions, together with other essential re- 
quirements, were met by the erection of 
tubular steel scaffolding about 1,400 fe. 
in length, surrounding the entire build- 
ing. 

Tubular Scaffold—This scaffolding 
comprised tubing which served as 
posts, ledgers and runners; a base, 
which supported the posts ; and a special 
coupler, which served to connect the up- 
rights, horizontals and braces. For or- 
dinary scaffold construction, the tubing 
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HEAVY STONE CORNICE and window trim on four 
facades of New York department store are scheduled 
for removal in renovation of building exterior. 


consists of 2-in. O.D. galvanized 
steel pipe. Each piece of pipe is equip- 
ped at one end with a locking device 
that fits into the open end of the next 
section, allowing the tubes to be quickly 
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4‘2-IN. PIPE POSTS resting on timber sills at curb and building 


lines support rolled structural shapes spanning sidew 
and show 
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alk, store entrances 
windows. 


attached to one another by a positive 
and rigid connection. 

To serve as posts, the vertical 
tubes at their base are set in wide- 
flange circular sockets resting on heavy 
timbers which distribute the load suf- 
ficiently to prevent settlement. By means 
of specially designed couplers, the run- 
ners, also of locked tubing, and the 
bearers, generally of single lengths of 
tubing, are securely attached to the posts 
at such levels as best suit the purposes 
of the scaffolding. An adjustable coup- 


ler, that permits of other than right— 


angle connections, is used for the brac- 
ing, a highly essential element of the 
structure. The result is a strong, rigid, 
light framework to support the planks 
that form the working platforms. 
Scaffold Design—tIn the Aleman scaf- 
folding three conditions necessitated 
the use of 41/,-in. tubing for posts at 
the street level. Somewhat heavier scaf- 
fold loads than usual had to be pro- 
vided for; store entrances and show 
windows had to be kept free and un- 
obstructed and sidewalks had to be 


kept clear for pedestrian traffic on all 


MODERNIZED EXTERIOR of store building dis- 
penses with heavy stone ornamentation to gain appear- 
ance of simplicity and increased height. 


four streets. For spans of 15 to 30 
ft. required in the lower part of the 
scaffolding, structural steel shapes were 
introduced and framed to posts set at 
the street curb and at the sides of store 
entrances and show windows along the 
building line. This construction also 
served as the sidewalk shed, required 
by a city ordinance, for the protection 
of pedestrians. 

In removing a. heavy cornice that 
girdled the building at the ninth floor 
level and in cutting away all window 
trim and other stone ornamentation, 
blocks weighing 500 to 8,000 Ib. had 
to be handled, requiring a capacity of 
200 Ib. per square foot on the plat- 
forms. The scaffold was designed to pro- 
vide ample working space and protec- 
tion against falls. Scaffold accidents 
constitute one of the major hazards of 
the building industry. At times, under 
the direction of the general contractor, 
Marc Eidlitz & Son, of New York City, 
upward of 300 men, including stone 
cutters, bricklayers, carpenters, laborers 
and others, were engaged without ac- 
cident in their various trades on the 
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TUBULAR SCAFFOLDING nine stories high and 1,400 ft. long, 

surrounding four sides of large department store building, requires 

67 mi. of galvanized steel Bipe. Platforms are laid with 10,000 planks 
chemically treated for fire resistance. 


structure. As a safeguard against mis- 
steps and to prevent the accidental drop- 
ping of loose materials or small tools, 
wire mesh was used at the several plat- 
form levels to fill in the space between 
toe boards and railings. 

Fire Hazard—lIn recent-years serious 
property damage has resulted from sev- 
eral scaffold fires. During the construc- 
tion of the State Education Building at 
Harrisburg, Pa., in 1930, the contractor 
suffered a loss of more than $50,000 by 
the burning of his scaffolding. More re- 
cently, in 1933, fire destroyed the scaf- 
folding around the Interstate Commerce 
Building at Washington, D. C., causing 
damage estimated at $40,000. A more 
familiar instance, because more spectac- 
ular, and also more destructive, the dam- 
age being estimated at $200,000, was 
the fire in the scaffolding surrounding 
the tower of the Sherry-Netherlands 
Hotel, New York City. What made this 
fire particularly serious was its inaccesi- 
bility, more than 350 ft. above the 
street, and the added danger that fall- 
ing embers might set fire to neighbor- 
ing buildings. 

A consideration of the fire hazard 
played no small part in the determina- 


tion to use tubular scaffolding on the | 


Altman job. A tubular steel framework, 
being incombustible, presents no risk in 
this respect. To eliminate the danger 
inherent in the use of wood for the plat- 
forms, as the only material suitable for 
that purpose, every scaffold plank was 
treated by impregnation with suitable 
chemical solutions to render it firere- 
sistant. This chemical treatment of plat- 


form planks is now the regular practice * 


of the Chesebro, Whitman Co., Inc., 
the lessor of the scaffolding 

Material Quantities—Construction of 
the scaffold required about 67 mi. of 
pipe, 78,000 couplers, 800 tons of 
structural steel, 60,000 sq. ft. of wire 
mesh, and 10,000 fire-safe selected 
planks, aggregating 2,400 tons in all. 
Erection and dismantling were accom- 
plished with ease and despatch. Before 
returning the several parts to the store- 
room, each piece was examined and 
thoroughly cleaned and reconditioned 
for future use. The scaffolding met the 
prime requisites of strength, stability, 
commodiousness, and fire-resistance, 
while its flexibility made-it adaptable to 
the unusual conditions encountered. Its 
open framing, which reduced obstruc- 
tion to light, and noiseless erection 
found favor with the store management. 
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POSTS, RUNNERS, LEDGERS AND BRACES are connected by special 

couplers which facilitate erection and dismantling. Toe boards, guard 

rails and wire mesh along outer edges of platforms prevent falls and 
dropping of tools and materials. 
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Getting Down to it 


DETAILS 


Close-up Shots of 
Job Methods and Equipment 


TRAVELING DERRICKS DISTRIBUTE 
diversion conduit in East St. Louis, HI. On 1,900-ft. section of $1,993,731 contract for East Side Levee 
& Sanitary District (E. F. Harper, Chief Engineer),G. L. Tarlton, contractor, of St. Louis, Mo., adopts 
plant setup consisting of central mixing plant with 2-yd. mixer supplying trucks which deliver to hopper 
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CONCRETE for triple 12x12-ft. box section of Cahokia Creek 


above concrete pump. Concrete is then pumped through 7-in. pipe line to receiving hoppers on two 
movable derricks, whence it passes down inclined chutes to forms for invert, sidewalls and roof. 


TO FOIL MARINE BORERS cedar-pile logging 
train trestle of Weyerhaeuser Timber Co. across 
shallow arm of Puget Sound near Tacoma, Wash., 
receives '/-in. protective coating of Gunite, (1:4 
cement-sand mix with 5 per cent of calcium chloride) 
applied at low tide. Tidal range, 17 ft. 
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“PNEUMATIC JACKING” is novel method 
applied by New Jersey Highway Department 
to form central 12-ft. wide traffic-separating 
strip for accident prevention on 8-mi. section 
of main route (No. 26, West of New Bruns- 
wick) between New York and New Jersey. 
Scheme involves sliding strip of four lane 
concrete pavement laterally by first inserting 
deflated rubber tube along center-line joint 
and filling with compressed air. Successive 
“shoves” are made with aid of wood block- 
ing, as illustrated, to form abutment against 
which tube may react during inflation to push 
concrete slab sideways. 












PIVOTED BOOM EXTENSION (above 
and at right) on Northwest crawler crane 
of Joe Gerrick & Co., of San Francisco, 
aids rapid erection of steel floor beams and 
stringers of traffic distribution structures 
serving San Francisco-Oakland Bay bridge 
in California. Length of main boom is 
50 ft. The 50-ft. extension, of 12x12-in. 
timber, strengthened by hog-rods, reaches 
30 ft. beyond boom end. Extension, con- 
nected to boom by steel pin, is easily re- 
movable, works through angle of 90 deg., 
and is controlled by cable from crane 
drum. Maximum weight of steel members 
handled, 5 tons. Extension eliminates need 
for excessively long main boom by reach- 
ing over main girders to place floor system. 
—Photos from IRVING GOTTHEIM, Joe 


Gerrick & Co., San Francisco. 
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FOR CARRYING STEEL REINFORCEMENT RINGS (above und right) used in con- wal ce ‘ ; 
struction of concrete siphons on Colorado River aqueduct in California, the Griffith - 
Co., contractor of Los Angeles, has designed and built the special trailer illustrated om sa 
herewith. On the trailer chassis is a welded tubular steel frame against which the rings 
of steel reinforcement, 12 ft. in diameter, are stacked. Chains at the top of the frame 
prevent the rings from being displaced during transit. The trailer has a carrying 
capacity of thirty 12-ft. rings. . aie 
a tu % =) Ser see 
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STEEL-LINED SPILLWAY. (Below) In addition to tute x5 <> 
a steel plate facing on the upstream side of the 170- | 
ft.-high gravel fill forming El Vado dam in New Mex- 


ico the spillway of the structure, excavated in rock 
and lined with concrete, is protected by welded steel 
plates Y-in. thick on bottom and 4-in. thick on 
sides. Spillway entrance is 32 ft. wide and 19 ft. deep. 


LOW CLEARANCE while traveling from one job to another is a feature of this 

new Lorain full-revolving crane on a standard Ford V-8 truck equipped with 

auxiliary or third axle. Boom 25 ft. long is fitted with a hinge connection at the 

center so that top section can be lowered and held in place during transit, by a 

couple of links. Links are removable to allow boom to be straightened out before 
rig is placed in service. 





TUNNEL RESCUE SQUAD of Metropolitan Water District of South- 
ern California demonstrates use of modern equipment on Colorado 


“HANDYMAN?” is the name applied to this rig, consisting of Cater- River aqueduct. Each crew member carries oxygen supply tank. Metal 
pillar tractor with side boom, which operates in quarry at Syracuse, stretcher for injured workers is easy to handle and gives individual 
N. Y. and has proved effective in shifting railroad track to new locations. support to each leg of patient 
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LLIS- CHALME 


TRACTOR DIVISION—MILWAUKEE, U.S. A. 
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At Bonneville Dam 

(right) this Model 

“L-O” proves it can 

“take it” in a sea 

of muck and mud. 
e.6°¢ 


Quick starting of the 
A-C Oil Tractor is 
worth money on the 
job. No delay, no 
“monkey business”, 
no undue strains. 
A simple, positive 
starting mechanism. 


FOR SCRAPING .. GRADING 
.. BULLDOZING .. ROLLING 


HEN tractors are bought on 

actual performance records, 
Allis-Chalmers Oil Tractors are 
first choice. They have what it 
takes—not only Diesel Fuel econ- 
omy but a simplicity of design 
that permits maximum work with 
minimum upkeep. In the mud and 
muck of Bonneville Dam...in the 
white hot heat of the All-American 
Canal...on big jobs from coast 
to coast...A-C Oil Tractors are 
demonstrating that the “low com- 
pression” principle is an outstand- 
ing forward step...that smoother 
operation and reduced wear have 
an important bearing on tractor 
costs. Don’t rely on hearsay. Get 
complete, accurate facts about the 
new, improved principle of A-C 
Oil Tractors. See for yourself 
what they will do—on your job. 
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FEWER REPAIRS 


OIL TRACTORS 
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THREE TYPES*OF EXCAVATORS 


FLOATING DERRICK, assembled 
at lake on rectangular steel pon 
toons, handles double lengths of 20 
in. by 40-ft. spiral welded pipe for 
subaqueous portion of water main 


IVE EXCAVATING and pipe 

laying crews using three different 

types of ctrench-digging equip 
ment were engaged in constructing a 
17-mi. water-supply line of spiral 
welded pipe 20 in. to 12 in. in diam 
eter, connected throughout with flex 
ible bolted couplings, from Lake 
Canandaigua co the village of Palmyra 
about 20 mi. east of Rochester, N. Y 
Almost 1 mi. of 20-in. pipe is laid on 
the bottom of the lake, connecting an 


intake manifold with the land line 
One of the crews constructed this por 
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tion of the line. Depending upon the 
depth of trench and the character of 
soil, which ranges from wet muck near 
the lake to a variety of good clay- 
gravel, hardpan, and quicksand farther 
north, the Cornell Contracting Co. 
Inc., of New York City, general con- 
tractor, operated a dragline, a back- 
hoe, and two trenching machines with 
its four land crews. Each of the trench- 
ing' machines was followed by a pipe- 
laying crane and a backfiller. The 
dragline and back-hoe handled pipe 
and backfilling in addition to trench 
excavation 

Village Water Sup ply—Palmyra had 
been supplied with water by a storage 


f~ eo 


14-YD. DRAGLINE excavates deep trench for pipe in wet muck near lake. 
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Trenches for 17-Mile 


WATER 
SUPPLY 
LINE 


SUBMARINE JOINTS are reinforced with four 11/4-in. bolts drawn up 
between welded lugs on walls of pipe. 


reservoir east of the viliage which col- 
lects the runoff in a small drainage 
area. For the last few years, because 
of the drought, this source had not 
been sufhcient, and the village had to 
obtain additional water from local 
wells and from the New York State 
barge canal, which passes through the 
corporation limits. At no time did the 
village have sufficient water to supply 
the manufacturing industries within its 
borders. Furthermore, water from the 
local source is very hard, having a 
hardness of 500 p.p.m. In seeking an 
additional supply, the village deter- 
mined to furnish water not only to its 
residential and businéss sections but 
also to its manufacturing plants. 
Palmyra lies half way between Lake 
Ontario and Canandaigua Lake, the 
only two sources for an adequate sup- 
ply. As water from Lake Ontario 
would require pumping, while water 
from Canandaigua Lake could be ob- 
tained by gravity, the latter source was 
chosen. The water is much softer than 


the present supply, having a hardness 
of 114 p.p.m. 

Water Supply Line —Laid on a 
down grade from the lake to the exist- 
ing reservoir, the line is designed to 
deliver the water by gravity with a 
friction coefficient of 100 at the rate 
of 1,500,000 g.p.d. By the use of 
Wailes-Dove-Hermiston bitumastic en- 
amel lining in the pipe, it is expected 
that the friction coefficient will be 
nearer 140 or 150, enabling the line 
to deliver at least 2,000,000 g.p.d. 
Various pipe sizes were sclected for 
the line to avoid deep cutting, the 
larger sizes having less friction for the 
same volume of water than the smaller 
sizes. The pipe line will take care of the 
needs of the village for many years. 

In obtaining bids for the pipe line, 
quotations were asked on cast-iron, 
wrought-iron and steel pipe. Welded 
steel pipe was much lower than either 
of the others. Careful study was made 
of the use of steel pipe throughout the 
country, and it was decided that for 
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the soil conditions in which this pipe 
was to be laid, steel pipe with bitumas- 
tic Coating on the outside and enamel 
lining on the inside would last as well 
as any pipe on which quotations were 
obtained. 

Mechanical couplings were selected 
in preference to welded joints, and 
the Dresser Manufacturing Co. was 
low bidder on the couplings. The line 
is carefully protected by gate valves, 
blow-off valves and combination air 
and vacuum valves. 

A notable feature of the supply line 
is am automatic arrangement by which 
part of the water will be sent through 
the filtration plant and thence into the 
village reservoir and distribution sys- 
tem, while another part will go di- 
rectly to the manufacturing plants un- 
filtered, although chlorinated, to be 
used for manufacturing purposes only. 
About 1 mi. of 12-in. pipe was laid 
under the Cornell contract across the 
barge canal into the plant of the Gar- 
lock Packing Co., the largest local in- 
dustry. The entire project called for 
about 18,700 ft. of 20-in. pipe, 5,200 
ft. of 18-in., 6,200 ft, of 16-in., 20,200 
fc. of 14-in., and 40,600 ft. of 12-in. 

Except for about 5,000 ft. of 20-in. 
pipe in the lake and 5,900 ft. of 12-in. 
between the reservoir and the indus- 
trial plant (both of which have spiral- 
welded pipe of 1/4-in. wall thickness), 
the line is made up of pipe with a wall 
thickness of 7/32 in., supplied in 
40-ft. lengths by the American Rolling 
Mills Co. The pipe was coated with 
bitumastic enamel to protect it from 







BEHIND PIPE-LAYING CRANE, 
backfiller covers pipe with excavat- 
ed material deposited by trenching 


machine. 


corrosion and attack by soil acids and 
was given a top coat of white paint in 
the shop to reduce the effect of expan- 
sion under a hot sun and facilitate de- 
rection of any breaks in the enamel 
covering suffered in transit. 

Pipe connections throughout the en- 
tire line are made with Dresser coup- 
lings sealed with Garlock rubber gas- 
kets. Minimum depth of cover over 
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the pipe is 31/, ft., and the maximum 
depth of trench is 16 ft. for a distance 
of about 1,000 ft. William S. Lozier, 
Inc., of Rochester, consulting engineer, 
designed the water-supply line and was 
in charge of construction. 

Digging Equipment — Wherever 
practicable the contractor excavated 
with the two ladder-type trenching ma- 
chines, which made rapid progress 
when cutting trenches in stable soil 
that was not too hard. In wet, un- 
stable soils which would have required 
sheeting if excavated by the trenching 
machines, the contractor preferred to 
make a wider cut with the dragline or 
back-hoe, eliminating the expense and 


M. J. COFFEY (left, below) gen- 
eral manager, and STEPHEN COF- 
FEY, engineer, Cornell Contracting 
Co., Inc. 











OPERATING AS CRANE, another backfiller lays pipe 
in trench excavated by ladder-type digging machine. 
Spiral-welded pipe, protected by bitumastic coating on 


r 


— 


delay of sheeting. For the deep, wet 
excavation near the lake, a P&H drag- 
line with a 1Y%4-yd. bucket dug a 
trench with sloping banks, and the bot- 
tom of the cut was kept dry with a 
pump. In the deeper cuts in hardpan 
or wet soil on other parts of the line, 
a Northwest back-hoe equipped with a 
narrow 1/4-yd. bucket excavated to the 
required side slopes. Both of these ma- 
chines placed a pipe iength and back- 
filled the trench as soon as they had 
completed excavation for a sufficient 
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IN HARDPAN AND QUICKSAND, 1'4-yd. back-hoe makes cuts which 
are beyond capacity of trenching machines. 


distance. They never had more than 
40 ft. of open trench behind them. 
Two sizes of Austin trenchers were 
used to cut trenches from 24 in. to 42 
in. wide. A 30-in. unit operated with 
out side-cutters to dig a 24-in. trench 
for the 12-in. pipe. When digging in 
good soil to a 41/,-ft. depth, this ma 
chine excavated 1,200 ft. of trench in 
a working day of 10 to 12 hr. Pipe 
was laid close behind the trencher by 
an Austin backfiller which functioned 
as a side-boom crane for this work. 


outside and enamel lining on inside, is given top dress- 
ing of white paint in shop to reduce effects of bot sum 
and reveal surface abrasions suffered in handling. 
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INTAKE MANIFOLD of 20-in. pipe and 20-to-30-in. enlargers, with bolted flanged couplings, is assembled 


Several lengths behind the pipe-laying 
unit, a second Austin backfiller drew 
excavated spoil back into the trench. 

For the larger pipe sizes, requiring 
deeper and wider cuts, the contractor 
used a 42-in. trencher with side-cutters. 
This machine frequently excavated 600 
to 800 ft. of trench 5 or 6 ft. deep in 
a day. An Austin crane laid pipe behind 
this trencher, and a backfiller covered 
the pipe. 

Pipe joints were coupled as soon as 
they were laid in the trench. Before 






STARTING ITS DESCENT to bot- 

tom of lake in 60 ft. of water, low- 

ering of intake is controlled by hoist 
line from floating derrick. 


being installed on the pipe, the steel 
sleeve and two steel flange rings of 
each coupling were coated with an elas- 
tic bituminous joint compound heated 
to 200 deg. F., in portable kerosene- 
fired kettles which traveled along the 
line with the digging crews. Breaks and 
scratches in the enamel coat on the pipe 
were repaired with bitumastic enamel 
heated to 500 deg. F., in kettles which 
were used for this material exclusively. 

Lake Section—To handle pipe at the 
wharf in the town of Canandaigua and 
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at lakeside on 70x30-ft. timber raft. 


to lay the line in the lake, the contractor 
assembled a floating A-frame derrick 
on riveted rectangular steel pontoons. 
The pontoons were 6 ft. deep and 8 ft. 
wide. Under the mast was a pontoon 43 
ft. long, and behind it under the der- 
rick sills were two parallel pontoons 
each 24 ft. long. After the tanks had 
been fabricated and shipped from Roch- 
ester, the contractor welded the seams 
at points where a visual inspection in- 
dicated that further sealing might be 
advisable. The three pontoons were 


placed with a 5-ft. spacing between par- 
allel tanks on improvised ways near 
the wharf at Canandaigua and were con- 
nected to form a structural unit by 
means of welded 6-in. channel braces 
and 11/-in. bolted tierods. 

On the pontoons the rigging crew 
erected an 8-ton Dobie A-frame barge 
derrick with a 12x12-in. by 20-ft. mast 
and a 12x12-in. by 30-ft. boom. The 
derrick was driven by a Lidgerwood 
gasoline hoist equipped with three hoist 
drums and a swinging engine which 
turned the mast by a line around an 
8-ft. bullwheel. An Ingersoll-Rand 310- 
cu.ft. compressor also was mounted on 
the pontoons. 


After the floating derrick had been 
launched, carpenters constructed on the 
same ways a 70x30-ft. amber raft to 
support the intake manifold of 20-in. 
pipe and six 20-to-30-in. enlargers. The 
raft was launched and towed to final 
position about 1/4 mi. from the wharf, 
where it was sunk in 60 ft. of water by 
loading with stone riprap and opening 
the inlet valves of the manifold. The 
L. A. Wells Construction Co., of Cleve- 
land, held a subcontract for all the sub- 
marine work, including the laying of 
5,000 ft. of 20-in. pipe on the bed of 
the lake and the final connection to the 
manifold which was made by diver 
As indicated by a photograph, the 
pipe in the lake portion of the line was 
equipped with special submarine cou- 
plings which provided four 11/-in. tie- 
rods between welded lugs on the ends 
of adjoining pipe lengths, in addition 
to the regular Dresser couplings at the 
joints. Alternate couplings were made 
at the wharf, and the pipe was trans- 
ported to the site on barges and con. 
nected into the line in 80-ft. lengths. 

Railroad Crossings — Three under- 
ground railroad crossings in the line 
were prepared in advance by jacking 
36-in. Armco corrugated pipe under 
the tracks. The longest crossing is 80 ft. 
in length. A subcontract for the pipe 
jacking was executed by the Drainage 
Engineering Co. of Middletown, Ohio, 
a specialist in this field. 

Progress — Trenching operations 
started May 28, as soon as the first pipe 
was delivered to the project. The line 
was completed in September. 

Direction—Supervision of construc- 
tion in the field rested with Sidney D 
McKnight, engineer in charge for Wil- 
liam S. Lozier, Inc. Operations were 
directed for the Cornell Contracting 
Co., Inc., by M. J. Coffey, project man- 
ager, and Joseph A. McCabe, super- 
intendent. 


READY TO BE WEIGHTED with stone for sinking, raft is suspeaded from derrick boom above final location of intake. 
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LADIES’ AUXILIARY does us trick on new Mossoviet Hotel, 

Moscow. Soviet building trades make no odious distinctions be- 

tween male and female labor. “Let the girls carry the hods.” 
say they. 


LOOKING FOR TROUBLE. Member of 
mine rescue team at camp of Metropolitan 
Water District of Southern Califor- 
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WEATHER FAIR, TRACK FAST. “Head Play,” White truck entry, goes 
to post at Grand Coulee dam in daily race for earth-moving honors among 
units of haulage fleet named for thoroughbreds of Mrs. Silas B. Mason's 
racing stable. Mason-Walsh-Atkinson-Kier Co. is contractor on project. 


ANCIENT SUSPENSION BRIDGE (below) supported by multiple eyebar 
chains strung between stone towers at Conway Castle, in North Wales, is 
scheduled for replacement by modern strugure, 


nee 





CONSTRUCTION PROCEDURE REVERSED in building 
Yerba Buena Island tunnel connecting two bridges of San 
Francisco-Oakland Bay crossing. Reinforced-concrete tunnel 
lining is constructed in advance of core excavation by driving 
pilot tunnels at sides and crown and enlarging these tunnels 
to complete side walls and arch. Tunnel is 58 ft. wide and 
76-ft. high to accommodate double-deck roadway. 
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REVOLVING CRANES on Steel Trestle 
Place Concrete in TYGART DAM 


EVOLVING CRANES, operat 
ing on a steel construction tres 
tle built in three successive lifts 

to a height of 174.5 ft. and handling 
buckets fed with mixed concrete by a 
bele conveyor, are the means adopted 
by the Frederick Snare Corp., contractor, 
of New York City, for building across 
the Tygart River near Grafton W. Va., 
a straight, concrete, gravity-type dam 
32 fe. im maximum height above 
foundations and 1,850 ft. long, with a 
spillway 490 ft. long and 23 ft. deep 
occupying its mid-section. The structure, 
undertaken with funds from a $10,000, 
000 PWA allotment to the Corps of 
Engineers, U. S. Army, is designed as 
part of a comprehensive project to pre 
vent floods in the Pittsburgh area and 
also to supply water for river naviga- 
tion by controlling the flow from the 
upper Ohio River basin. The Tygart 
River ts tributary to the Monongahela 

Amounting to $6,305, 773 the con- 
tract for the dam and appurtenant 
works, awarded to the Snare organiza- 
tion, involves the following principal 
estimated quantities (the Federal gov- 
ernment supplying all cement, piping, 
gates, valves and fittings): Earth ex- 
cavation, 290,500 yd.; rock excavation, 
68,000 yd. ; concrete in dam and appur- 


COFFERDAM of earth-filled ceilu- 

lar steel sheet-pile units 575 ft. long 

incloses half of dam site along east 

bank of river. Steel trestle carries 

revolving crane for placing concrete 

in blocks with surface slopes of 10 
per cent. 


tenant works, 1,113,735 yd.; grout hole 
and core drilling, 237,700 lin. fe.: fill 
and backfill, 136,930 yd.; sceel sheet 
piling, 8,000 sq. ft.; steel reinforce- 
ment, 1,890,000 lb. ; gates, valves, pipe 
ind fittings, 4,000,000 Ib. The time 
allowed for the completion of the work 
is 1080 calendar days. 

Strata of sandstone and shale con 
stitute the foundation material at the 
dam site. High pressure grouting is call- 
ed for in the specifications to insure the 
impermeability of the bedrock. 
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Construction Plan—The contractor's 
plan for building the dam at a point 
where the Tygart River is approximate 
ly 400 fc. wide provides for closing off 
the channel, successively, by two cof- 
terdams and placing concrete by long: 
boom, traveling revolving cranes oper- 


ating on a steel trestle, raised in three 
successive lifts as work progresses. Be- 
hind the first, or east, cofferdam, ap- 
proximately one-half of the dam is now 
being concreted. When this portion of 
the structure is finished the second or 
closure cofferdam, utilizing a portion of 


the river wall of the first coffer, will be 
extended out from the west bank of the 
stream while the flow of the river pass- 
es through permanent outlet works 
openings in the completed half of the 
dam. Each of the two coffers is 575 ft. 
long and extends approximately from 
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STEEL CONSTRUCTION TRES- 

TLE supporting crane carries hop- 

per which is fed with mixed con- 

crete by inclined belt conveyor ex- 

tending upward, from left, from 
mixing plant. 


PLANT LAYOUT (below and on facing 
page) is based on construction scheme of 
placing concrete within cofferdam area by re- 
volving cranes operating on steel trestle rais- 
ed in three lifts to ultimate height of 174.5 
ft. Features identified by following numbers 
are: (1) Cofferdam 575 ft. long. (2) Con- 
struction service bridge. (3) Mixing plant, 
octagonal in ~ housing four 3-yd. tilting 
mixers. (4) Bulk cement silos. (5) Movable 
pump house. (6) Aggregate bin, 260 ft. long 
(7) Compressor building. (8) Railroad yard 











shore line to midstream. The cofferdam 
units are earth-filled circular cells of in- 
terlocking steel sheet piling, for che 
most part about 34 ft. in diameter. 
Mixing Plant and Conveyors—Ag 
gregates for concrete are received in 
bottom-dump railroad cars discharging 
into a series of covered, reinforced con- 
crete bins 260 ft. long equipped with 
gates which feed a 36-in.-wide belt con 
veyor. This conveyor, with a maximum 
capacity of 550 tons per hour, carries 
the sand and gravel to the top of the 
mixing plant, equipped with Johnson 
batchers and four 3-yd. Smith tilting 





mixers grouped so that their discharge 
ends converge upon a central point 
above a 14-cu.yd. hopper. Through a 
power-control gate this hopper feeds 
the mixed concrete on toa second 36-in. 
belt conveyor leading to the dam. By 
feeding the aggregates from a central 
distributor head into the front or dis- 
charge ends, instead of the rear ends, 
of the four converging mixers, con- 
siderable height is saved in the plant 
design and a corresponding reduction 
made in the elevation to which it ts 
necessary to carry the inclined belt con- 
veyor delivering sand and gravel. 


From the mixing plant a 36-in. in- 
clined belt conveyor with a maximum 
capacity of 600 tons per hour delivers 
wet concrete into another 14-cu.yd. hop- 
per mounted upon a long, fabricated 
steel construction trestle erected within 
the limits of the dam. This trestle, 64.5 
fe. high for its first lift, carries three 
narrow-gage tracks on which operate 
two Lambert revolving cranes with 95- 
ft. booms and capacities of 8 tons at 
that radius. Narrow-gage cars carrying 
3-cuyd. Blaw-Knox  bottom-dump 
buckets pass underneath the concrete 
supply hopper on the bridge, receive 
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CONCRETING IN FULL SWING, 
showing two cranes on main steel 
trestle, with conveyor-fed hopper 
for mixed concrete midway between 
them, and third crane operating on 
auxiliary low trestle for concreting 
downstream apron section and still- 
ing pool below spillway. 


se aj 


“- 


their loads of mixed concrete and are 
run out co points where the revolving 
cranes handle the buckets to the forms 

Concreting Trestle—The concreting 
trestle, which extends entirely across the 
dam site within the cofferdam areas, is 
cf structural steel, with bolted field con 
nections, designed for erection in three 
lifts as the concrete rises to its ultimate 
height of 232 ft. above the low point 
of the foundations.With its footings 
at El. 961 near the center of the dam 
the trestle is first carried up to El 
1025.5, a height of 64.5 ft. When 
concrete placement in the dam nears 
this level the second lift of the trestle 
is extended 65.5 ft. to El. 1080.5 and 
the third, and final, life of 65.5 ft. 
to El. 1135.5. The total height of the 
steel structure thus erected in three 
stages for the placement of concrete 
and allowed to remain embedded per 
manently in the main body of the dam, 
is therefore, 174.5 ft.; its length across 
the dam site is 1,556 ft. 

At right angles to the main high 
trestle there is an auxiliary low trestle 
for concreting the downstream apron 
and stilling pool section below the spill 
way of the dam. 

The specifications require the con- 
crete for the main dam to be placed 
in parallel layers not exceeding 18 in 
thick on a slope of 10 per cent extend- 
ing upward from the upstream co the 
downstream toes of the structure. The 


tracks. (9) Carpenter shop. (10) Cottages for 
construction executives. (11) 40,000-gal. steel 
tank for plant water storage. (12) Shop build- 
ings. (13) Excavation for east abutment of 
dam. (14) Belt conveyors for sand and gravel 
aggregates. (15) Belt conveyors for mixed 
concrete. (16) Revolving crane on steel tres- 
tle for placing concrete in main body of dam. 
(17) Crane for placing concrete in down- 
stream apron of dam. (18) Forms in place for 
concreting block of dam. 




































FIRST LIFT of steel concreting 
trestle, carrying revolving crane, is 
64.5 ft. high. Two additional lifts, 
as concrete rises, will extend height 
to 174.5 ft. Trestle remains e¢mbed- 
ded in completed body of dam. 





courses of concrete thus placed in 18 
in. layers may be not less than 5 fe. 
nor more than 18 ft. thick. For con 
solidating the concrete both internal 
and surface vibration are required 
Personnel—For the construction of 
the Tygart River dam Major W. D. 
Styer, district engineer at Pittsburgh, 
Pa., is in charge for the Corps of En 
gineers. Lee G. Warren and Randall 
M. Cremer have acted as resident con- 
struction managers for the Frederick 
Snare Corp., contractor, of New York 
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FOUR 70-HP. 
TRACTORS (left) 
bulldoze loose dry 
soil down = steep 
grade from highway 
a cut to fill. 





A Report by 


ANDREW P. ANDERSON 


Highway Engineer, Division of Management, U. S. Bureau of Public Roads 


TILIZATION of large trac- 
tor-powered bulldozers as act 
ual excavating units and use 

of large capacity scrapers are compara- 
tively recent innovations in highway 
grading. From time to time, these types 
of equipment have been observed on 
jobs on which production studies were 
being conducted by the Bureau of Public 
Roads, and the data thus accumulated 
are here summarized and briefly re- 
viewed. 

Bulldozer Operations — Bulldozers 
have long been standard equipment on 
the dump or fill, but their use in the cut 
as combined excavating and hauling 
units has, until recently, been limited. 
All available data, however, indicate 
that the bulldozer and the modified 
type frequently known as the “trail 
builder’ are well adapted to moving 
common excavation where hauls are 


BROKEN ROCK (below) must be 
reduced to small sizes to be handled 
profitably by bulldozer. 







comparatively short and down rather 
steep grades and the materials are, or 
can be made, loose enough to permit 
the rapid accumulation of a load. If the 
material is at all hard or solid, it should 
be loosened with a rooter or a scarifier, 


‘or by blasting. The bulldozer is en- 


Bulldozers and Scrapers 


tirely satisfactory only where the ground 
is loose enough to permit a load to be 
picked up within a length of 25 to 40 
fe. with the tractor moving at a speed 
of 2 to 24% ft. per second. If the ma- 
terial is too hard or tight to permit a full 
load to be picked up in from 10 to 20 
sec., it should be loosened with a rooter 
or by scarifying or blasting. 
Tractor-powered bulldozers have 
thus far found their widest use as ex- 
cavating units in conjunction with pow- 
er shovels when operating in rather 
rough, broken country with a deep man- 
tle of soil or deeply weathered and de- 
composed rocks and shales. The bull- 
dozer has certain characteristics which 
appear to limit its profitable operation as 
an excavating implement to jobs having 
these general features. It is most effec- 
tive in moving material down steep 
slopes. As the grade decreases the effici- 



























ency decreases very rapidly, and on an 
ascending grade the efficiency of trans- 
portation is very low. 

Proper material is essential. The ma- 
terial must be naturally loose or at least 
suthciently pliable to permit rapid and 
direct accumulation after loosening. 
Hard rocks and very hard shales can 
rarely be shattered sufficiently for move- 
ment with a bulldozer. 

A relatively short haul is the third 
requirement. The tendency of the ma- 
terials to spill around the ends of the 
bulldozer blade usually makes long 
movements unprofitable. Unless the 
zrade is very steep a large load at the 
start will soon dwindle to a small one. 
Where a large yardage is moved along 
one path a trough or trench is formed 
by spillage around the ends of the blade 
and soon becomes sufficient to reduce 
further spillage. This advantage of path 








TRAIN OF 


MEDIUM - CAPACITY 
SCRAPERS is loaded by rope control 
from platform-behind tractor. First scraper 
is filled, second bow! is being loaded, and 
third is empty. 


HIGHWAY CUT made entirely by 

bulldozers. Loose material and steep 

grades contribute to success of bull- 
dozer operation. 


movement on long hauls should be util- 
ized as soon as possible. Sometimes the 
spillage around the ends of the bull- 
dozer blade can be reduced by working 
two bulldozers abreast with their blades 
only a few inches apart. Observations 
on a job where this was tried indicated 
that the yardage moved per trip by the 
two tractors was increased nearly 20 per 
cent over that moved when working 
independently. 





TABLE 1.—Operation Characteristics of Tractor Powered Bulldozers 





Bulldozer No. 
1 2 3 4 

as net donc s cape oes osnceee 3,731 511 800 560 
Se I I OGD bo wc ccc cc wicticevsces 11,741 1,655 1,822 1,352 
Production rate.......... cubic yards per hour 68.4 57.0 35.2 4.1 
Pay yardage per load............... cubic yards. . 3.15 3.24 2.28 2.41 
en ceeanseds conenquent feet. . 30.0 40.0 28.0 39.0 
ID, aie ec eSecececes cas feet per second. . 2.4 2.4 1.4 2.7 
CE ee feet. . 168 216 309 232 
IE icaccvccosccsccs feet per second. . 3.7 3.2 3.2 3.1 
Ee ee feet. . 200 260 340 275 
ES inrcdevesseeneeed feet per second. . 2.3 3.3$ 4.7 2.5 
 cccivuevis ct ccevessanut percent. . —26 —17 —il —20 
Operating cycle: 

0 a ee seconds. . 12.6 16.6 20.6 14.3 

Reverse or turn atdump............ do .. 1.9 2.0 2.6 S35 

yD ere do 2.0 2.4 2.8 2.4 
Minor time losses, percentage of working time... .. . 12.6 14.5 18:0 16.2 
DTD ¢cwodctetnabescusd Ceue . feet... 4byl03by11.5 4by10 4by10 
Rated horsepower of tractor .................... 65 65 60 60 
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A bulldozer is particularly useful in 
conjunction with a power shovel. On 
steep ground the pioneer road work 
necessary for the shovel to reach the first 
lift of a deep cut can frequently be 
greatly reduced and sometimes entirely 
eliminated by having the bulldozer 
build up both an approach for the 
shovel and a hauling road for the trucks 
or wagons. Often a cut which would 
normally be made in two or three lifts 
may be reduced in this way by one lift 
and better hauling roads provided be- 
cause of the adaptability of the bull- 
dozer to the conditions. With the bull- 
dozer this work generally can be done 
with the movement of only pay ma- 
terials, whereas the older method fre- 
quently requires the movement of con- 
siderable quantities of non-pay materials 
in the construction of approach roads 
in zigzags up steep hillside slopes. 


Function as Excavators 


The best operating speed at which 
to haul the loads is still largely a mat- 
ter of opinion. The general practice is to 
work at about the maximum speed pos- 
sible without obviously straining the 
power unit. This practice may be entire- 
ly correct for many or possibly most 
cases. It was noted during recent job 
studies that in moving loose, noncohe- 
sive materials down steep grades the 
amount of material which would push 
or flow in front of the blade was much 
larger at a speed of 2 ft. or less per 
second than for a speed of 31/, ft. per 
second, There appears to be some optim- 
um speed which will yield the great- 
est production, at least when moving 
loose, noncohesive materials down steep 
grades. However no definite data are 
available as to what this most produc- 
tive speed is or how it may vary with 
different materials and slopes. 


DRY, GRANULAR 
MATERIALS 
(right) move readi- 
ly in large volume 
with apparent flow- 
ing motion at slow 
to moderate bull- 


dozer speeds on 
steep grades. 









Opening a cut with the bulldozer in 
ground as described above is compara- 
tively simple, although on very steep 
ground considerable skill and ingenuity 
are required in maneuvering the bull- 
dozer in its climb to the very top of 
the cut. Once this point has been reach- 
ed the bulldozer begins to dig along the 
highest point of the upper slope line. 
The excavated material is pushed ahead 















PROFITS in scraper operation de- 
pend largely on carrying full load 
to dump. 


Sidehill Grading—Bulldozers have 
been found effective in sidehill work. 
Work usually is begun along the upper 
line of slope stakes and the material 
moved ahead and to the side as the 
conditions may require. So long as the 
material is loose or can be loosened 
and the haul distance is short enough 
to maintain a rather steep grade along 
which to move the material, good pro- 
duction rates can be maintained. 
HARD MATERI- 
ALS must be scari- 
hed or otherwise 
loosened to enable 


bulldozers to pick 
up lodd in 25 sec. 





TABLE 2.—Operating Characteristics of Large Scrapers 


Scraper No. 
1 2 3 4 5 6 7 8 
cubic yards 3 6 8 4 5 4 4 5 
Good Very Very Very Very Fair 
good 


Rated capacity . 
Condition of equipment . 


Number of round trips timed................. 212 269 132 145 54 56 3,200 963 
Loading distance............ ey 75 116 144 80 86 92 100 38 
Loading speed... ... feet per second af. t8@ £98 3 26. 1.6  De.-t 
Dain wc veh adc ane Meee feet... 180 327 290 210 372 1,400 300 237 
PS ese feet per second... . oe 2.8 3.0 3.2 3.0 a8 33 
RR RAR a ee feet... 254 405 449 280 450 1,450 400 275 
Return speed... .. feet per second a2 £3 836 84.7 83.8 47 $3 2. 
Dumping time. . ...seconds.. 10.4 “a .. 46.0 34.0 11.0 10.4 
Turning time.... feredseieesinicakteases See a eee Bee eee Se Ee 
Size of load carried to dump, percentage of apparent 

GREE. 6 ate cd Wook do hence ee ated 95.0 75.0 50.0 90.0 61.0 75.0 90.0 


57.0 45.0 35.0 54.0 53.0 44.0 
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toward the fill. If the ground slope is 
steeper than the tractor can readily climb 
in reverse, the material is simply pushed 
clear of the immediate excavation and 
allowed to accumulate along the line of 
the hauling road until a runway is pro- 
vided with flat enough grade to permit 
the bulldozer to return readily in re- 
verse after delivery of its loads to the 
fill. If the ground slope is already 
flat enough for the tractor to return 
fairly easily, every load is carried to 
the fill. In both cases the slope of the 
hauling road for the bulldozer is kept 
as steep as possible because, within 
limits, the steeper the grade the larger 
the load which can be carried to the 
fill. 

As the work progresses the runway 
finally is widened to include the full 
width of the cut. In a wide cut three or 
four bulldozers sometimes can be oper- 
ated without interference, and an even 
greater number if the haul is in both 
directions. If the material becomes too 
hard for easy loading, a heavy scar- 
ifier or rooter drawn by a powerful 
tractor may be used to loosen it. If the 


PNEUMATIC - TIRED 12 - YD. 
SCRAPER (below) drawn by 75- 
hp. tractor unloads material by 
pushing it out of bowl with cable- 

operated rear plate. 































END-GATE TYPE OF SCRAPER 
travels to dump with gate closed 
and body raised clear of ground. 


ground becomes still harder, blasting 


should be utilized. The harder rocks 


and shale seldom can be reduced suf 
ficiently to make the use of the bull 
dozer profitable. When rock or ground 
of this nature is reached further work 
is left to the power shovel 

The steeper the grade the larger the 
load which can be carried to the fill 
and the longer the haul on which the 
bulldozer can be used profitably. The 
only limit to the grade is the ability of 
the tractor to climb on the return. A 
large crawler tractor in good condition 
and equipped with a 10-ft. standard 
bulldozer has been observed to climb 
a grade as steep as 50 per cent 

Production Studies—Field 
tions indicate that the average 
which can be carried from cut to fill 


observa- 
loa d 


under ordinary field conditions varies 
with the length and shape of the 
blade, the grade along which the load 
is moved, and the character of the ma 
terial. The observations are confirmed 
to some extent by the data of table 1. 
During recent studies of the use of four 
bulldozers in moving considerable yard- 
ages it was found that loads frequently 
fluctuated as much as 100 per cent. For 
a certain bulldozer the smallest loads 
would be about 2 cu. yd., and the larg- 
est loads would be about 4 cu. yd. 
Recent improvements in control 
which permit independent vertical 
movement of cither end of the bull- 
dozer and also lateral movement have 


considerably improved the utility. It is 
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DRAG-TYPE SCRAPER dumps by 


overturning bowl on to front shoes. 


OPEN-FRONT SCRAPER (right) 
in loading position. This scraper is 
dum by drawing back plate for- 


war 


MATERIAL OF THIS TYPE can be loosened by scarifier and moved 
by bulldozer. 


with cables attached to winch 
on tractor. 


easier to keep the entire cut in proper 
condition for easy operation, and to 
shape the slopes at the proper angle. 
These features are particularly valuable 
in sidehill work. 

Tractor-Drawn Scrapers—Large trac- 
tor-drawn scrapers have been studied on 
a few grading jobs having large quan- 
tities of short-haul common excavation. 
These scrapers ranged in rated capacity 
from 3 to 8 cu. yd. of loose material and 
were six different makes. The number 
of different makes indicates that this 
type of equipment is far from standard- 


SCRAPER LEAVES CUT with full 
load, pushing much material ahead 
of bowl. On long, rough haul or 
steep down grade, loss by spillage 


may be large. 


NONCOHESIVE, GRANULAR 
MATERIALS (below) have ten- 
dency to spill from open-front 
scrapers on haul to dump. 








ized. However, the scrapers observed 
may be divided into two distinct classes: 
Those which carry the load pan or 
scoop clear of the road, and those which 
drag the load pan or cutting blade so as 
to transport a part or all of the load by 
pushing it ahead of the pan or cutting 
blade. 

Some of those which life the pan 
have definite provisions for preventing 
or reducing spillage while the load is 
being hauled to the dump. These pro- 
visions vary from substantial self-clos- 
ing gates to simply tilting the load pan 
to such an angle that the tendency for 
the material to spill out is greatly re- 
duced. In the other class, the pan is 
raised very little for the haul and spill- 
age is prevented or at least neutralized 
by accumulating and dragging material 
in front of the pan. 

Adjusting the pan so as to drag ma- 
terial produced a considerable effect on 
the hauling speed. When the scraper 
was hauled with the load pan clear of 
the ground the hauling speed was gen- 
erally 30 to 5O per cent higher than 
when the pan dragged sufficiently to 
retain a full load. The effect of re- 
duced speed, however, seemed fully 
compensated by the increased load. 






















With the pan hoisted entirely clear of 
the roadway, the loss from spillage on 
steep or rough down grades was as 
much as one half of the original load 
when the soil was dry and noncohesive. 
Considerable difhculty sometimes was 
experienced in dumping the gate type 
scraper when working in sticky or plas- 

Results of observations on four job: 
using six different types of scrapers arc 
shown in table 2. Scrapers 1, 2, 3, 4 
and 5 were all on one job and operated 
under fairly similar conditions. Job 7 
was observed only in the winter when 
the materials were wet, sticky, and dif- 
ficult to handle. Scrapers 1 and 7 and 5 
and 6 were of the same makes and types 
but were observed on different jobs and 
under different conditions. 
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A Page of Personalities 


LIEUT.-COL. FRANCIS C. HARRINGTON, Corps of En- 
gineers, U. S. Army has been named chief engineer of the 
Works Progress Administration, with headquarters at 
Washington, D. C. He served as Military Attache to the 
American Embassy in Paris, France, prior to receiving 
orders to report as engineer in charge of the Second 
New Orleans District of the Engineer Department. 


COVERED WAGON DAYS were recalled in the elaborate “Pageant of Transportation” 

staged during recent dedication of new $200,000 state highway bridge near Cadillac, 

Mich., naméd in honor of Dean Mortimer E. Cooley (Second from right) of the Uni- 

versity of Michigan. In group are(left to right): Murray D. Van Wagoner, Michigan 

Highway Commissioner; Mayor H. H. Hill, of Manistee; Miss Genevieve Pepera. Nation- 
al Cherry Festival Queen; Dean Cooley and W.‘E. Curry, of Cadillac. 


MEMBERS OF ALL- AMERICAN CANAL 
AND GRAND COULEE DAM BOARDS 
(below) meet in Washington headquarters of 
U. S. Bureau of Reclamation. (left to right) 
Dr. Elwood Mead, Commissioner of Reclama- 
tion; C. H. Paul, Joseph Jacobs, W. F. Durand, 
consulting engineers; Dr. C. P. Berkey, consult- 
ing geologist; R. F. Walter chief engineer; J.L. 
Savage, chief designing engineer; L. N. Mc- 
Clellan, chief electrical engineer; John C. Page, 
senior engineer, (recently promoted to chief 
of Engineering Division.) 


JOHN C. PAGE, formerly office engineer for the U. S. Bureau of 

Reclamation and second in command at Boulder dam, has been 

appointed chief of the Bureau's Engineering Division in Washing 

ton, D. C. Mr. Page has served with the Reclamation Bureau since 

1909 and for years was superintendent of the Grand Valley pro- 
ject in Colorado. 


J. S. WILLIAMSON, formerly as- 
sistant state highway engineer, has 
been promoted to state highway en- 
gineer of South Carolina. After 
graduation from Clemson College 
and three years of service with the 
Southern Power Co., he entered the 
South Carolina Highway Depart- 
ment in 1922 and remained with 
the organization in various posi- 
tions, including that of resident en- 
gineer and division engineer. 
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HEAVY-DUTY CONVERTIBLI 
Shovel-Dragline for quarry, mine and 
operations has unusual 
speed, power and strength gained 
through use of special heat-treated al 
loy steels, electric-welded construction 
and Ward-Leonard control. All-welded 
base is supported on two heavy cast 
side girders which form frame for 
crawler rollers and tumblers. Welded 


construction 


* 


‘\ 


box-girder boom with outside dipper 
handles. Special rock dipper made of 
two strong steel castings riveted and 
keyed together. Variable-voltage direct- 
current held control with separately ex- 
cited shunt-wound motors permits oper- 
ator to complete entire {= om cycle 
without use of brakes or clutches, thus 
eliminating adjustment and mainten- 
ance of these parts and giving operator 
comtrol over dipper at all times. As 
dragline, machine will handle 3-yd. 
heavy-duty bucket on 65-ft. boom. 
Weight, as shovel, 224,000 Ib.—Bucy- 
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LEVELER GRADER, for cutting down high spots and fill- 
ing ruts on black top, macadam and gravel roads, consists of 
two 20-ft. steel runners on which are mounted front strikeoft 
plate adjustable by hand wheels to permit desired amount 
of material to flow through drag; six floating blades equipped 
with hinged gates to regulate movement and to assure 
thorough mixing action of materials, and rear strikeoff plate 
to gage amount of material spread. Made in two 10-ft. sections 
for shipping and handling and in 8-, 9- and 10-ft. widths. 
Works automatically in either direction.—Heltzel Steel Form 
& Iron Co., Warren, Ohio. 

SURFACE MATERI- ' — 

AL SPREADER (right ) , - re 

for distributing all ae 

types of material from S 

sand to 1-in. stone 

consists of 1-yd.-capa- 

city spreader box 9 ft. 

long by 44 in. wide 

equipped with 5%¢- in. 

feed roll and mounted 


on wide wheels spaced 
50 in. apart. Attached 
to truck by rugged 
coupling. Material is 
deposited in hopper of 
Pome box from 
ump body of truck 
and spread by feed 
roll in accurately con- 
trolled volume on 
road. Width of spread 
is uniform for any 
width desired up to 
full width of spreader. 
Works equally well, 
forward or in reverse. 
Can be lifted by at- 
taching with chains 
and hauled from one 
job to another at truck 
speed. Buckeye Trac- 
tion Ditcher Co., Find- 
lay, Ohio. 


rus-Erie Co., South Milwaukee, Wis. 








with blind holding devices which are 
inserted into slots of studs and hold 
sheets in proper position withstanding 
800-Ib. pull. Weight of partition is 
12% Ib. per square foot. Walls may be 
Sealed on desired.— Johns-Manville 
Co., 220 East 40th St., New York City. 





_ 
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WALLS AND PARTITIONS (above) 
designed to meet constantly changing 
demands of floor space are rapidly er- 
ected, readily removed and completely 
salvaged. Made of asbestos fibre and 
portland cement compressed under high 
pressure into 7/16-in.-thick dense, 
rigid, homogeneous sheets, called Tran- 
site, which are fireproof and possess 
great structural strength and durability. 
Floor and ceiling channels of 20-gage 
steel carry steel studs and hold them 
in transverse alignment. In flanges of 
studs are double row of embossed key- 
hole slots. Wall sheets are equipped 
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PERFORMANCE RECORDING DE- 
VICE, called “Servis Recorder,” in- 
creases efficiency of trucks. Consists of 
simple mechanism attached to dash- 
board of truck (right) into which is 
locked a parrafin coated disk (small 
photo, right) which revolves, by clock- 
work. As disk (right) revolves, line is 
drawn on it by pen. When truck is in 
motion, heavy line is recorded; when 
not in motion, thin line is recorded. 


Position of line indicates time of day at 

t lines were Device 

facilitates control over truck operation 

by indicating idle time.—Service Recor- 
der Co., Cleveland, Ohio. 









TOUGH LOADS? YES! 





— But those are Tough Tires, too! 




















Tough loads? Of course! That’s what dump trucks are built for. And so are 
Goodyear Dump Truck Tires. That’s why you see so many dump trucks, every- 
where, rolling on Goodyears. 


CALL THIS MAN 


He is the Goodyear Truck Tire 
Man. He represents the most 
complete line of truck tires 


made. Behind him are all the 









Put Goodyear Dump Truck All-Weathers to work on your trucks and you'll 
get these advantages: GREATER BODY STRENGTH for those tough, heavy r , 
loads. That’s because of Supertwist cord with its greater life and elasticity. on te Pe ee cee 
EXTRA STRENGTH FOR SWAYING LOADS, because of Goodyear’s extra- Ser every tone of GuslncesGer every feb. 
strong braided-wire bead construction. MORE GRIP, MORE PULLING POWER He'll pick the RIGHT tires for your trucks. 
for off-the-road service, because of that famous All-Weather tread that bites His services cost you nothing. He'll save 
down and holds in any ground. ADDED TRACTION and PROTECTION in ruts teats 
and soft ground, because of those heavy, vertical side-wall bars that also reinforce 
those massive shoulders. LONGER WEAR and BLOW-OUT PROTECTION, 
because of special heat-resisting rubber in both body and tread. 


Once you've given Goodyear Dump Truck Tires a chance to prove themselves 
on your trucks, you'll know why dump truck operators, everywhere, prefer and 
demand Goodyears. 


THE GOODYEAR TIRE & RUBBER CO., INC., AKRON, OHIO 
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TO OUR FRIENDS 
who use CONCRETE 


CONCRETE USERS EVERYWHERE ARE SERVED BY MILLS OF PORTLAND CEMENT ASSOCIATION MEMBERS 
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For 33 YEARS—a whole generation—the Portland Cement Association has had 
the privilege of working with America’s engineers, architects, contractors and 
other users in the improvement of the economy and service of concrete. A real 
service has thereby been rendered—in cities and on the farms, in skyscrapers and 


bridges, in homes and roads. 


This search for improvement still goes on. The Association has two laboratories 
in Chicago—physical and chemical; one in Washington, in cooperation with 
the U. S. Bureau of Standards; one at Elmhurst, IIl., for full-scale field tests. 
Association researches are under way in two university laboratories. Over 300 
persons are engaged in accumulating and preparing data and in placing it at 
the disposal of users in 38 of our 48 states. 


It is the privilege of the cement manufacturers listed on the opposite page, 
representing by far the major part of the industry, to make this work possible 
through their membership in the Portland Cement Association and to place it 


at your disposal. 
PORTLAND CEMENT ASSOCIATION 


Ile 
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Members of the 





PORTLAND CEMENT ASSOCIATION 


(THE NUMBERS CORRESPOND TO PLANT LOCATIONS SHOWN ON THE MAP) 


1. 
2. 
3. 


37. 
39, 


40. 





*Special Member 


PORTLAND CEMENT ASSOCIATION - 33 WEST GRAND AVENUE - CHICAGO - ILLINOIS 
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Aetna Portland Cement Co., Detroit, Mich. 
Mills: Fenton, Mich.; Bay City, Mich. 


Allentown Portland Cement Co., The, Catasauqua, Pa. 
Mill: Evansville (Berks County), Pa. 

Alpha Portland Cement Co., Easton Pa. 

Mills: Martins Creek, Pa.; Manheim, W. Va.; Jamesville, N. Y.; Cemen- 


ton, N. Y.; Bellevue, Mich.; LaSalle, Ill.; Ironton, Ohio; St. Louis, Mo.; 
Phoenixville (Birmingham P. O.), Ala. 


. Ash Grove Lime & Portland Cement Co., Kansas City, Mo. 


Mills: Louisville, Neb.; Chanute, Kan. 


. British Columbia Cement Co., Ltd., Victoria, B. C. 


Mills: Tod Inlet, B. C.; Bamberton, Saanich Inlet, B. C. 


. Calaveras Cement Co., San Francisco, Calif. 


Mill: San Andreas, Calif. 


*California Portland Cement Co., Los Angeles, Calif. 
Miil: Colton, Calif. 


. Canada Cement Company, Ltd., Montreal, Que. 


Mills: Belleville, Ont.; Montreal, Que.; Montreal, East, Que.; Hull, Que.; 
Lakefield, Ont.; Port Colborne, Ont.; Exshaw, Alta.; Winnipeg, Man. 


. Crescent Portland Cement Co., Pittsburgh, Pa. 


Mill: Wampum, Pa. 


. Cumberland Portland Cement Co., Cowan, Tenn. 


Mill: Cowan, Tenn. 


. Dewey Portland Cement Co., Kansas City, Mo. 


Mills: Dewey, Okla.; Davenport, Ia. 


. Diamond Portland Cement Co., Middle Branch, Ohio. 


Mill: Middle Branch, Ohio. 


. Florida Portland Cement Co., Tampa, Fla. 


Mill: Tampa, Fila. 


. Georgia Cement & Products Co., Birmingham, Ala. 


Mill: Portland, Ga. 


. Giant Portland Cement Co., Philadelphia, Pa. 


Mill: Egypt (Lehigh County), Pa. 


. Glens Falls Portland Cement Co., The, Glens Falls, N. Y. 


Mill: Glens Falls, N. Y. 


. Great Lakes Portland Cement Corp., Buffalo, N. Y. 


Mill: Buffalo, N. Y. 


. Green Bag Cement Company of Pennsylvania, Pitts- 


burg, Pa. 
Mill: Neville Island, Pittsburgh. 


. Hawkeye Portland Cement Co., Des Moines, Ia. 


Mill: Des Moines, Ia. 


. Hercules Cement Corp., Philadelphia, Pa. 


Mill: Nazareth, Pa. 


. Hermitage Portland Cement Co., Nashville, Tenn. 


Mili: Nashville, Tenn. 


. Huron Portland Cement Co., Detroit, Mich. 


Mills: Alpena, Mich.; Wyandott+, Mich. 
International Cement Corp. (See Lone Star companies). 


Kosmos Portland Cement Co., Louisville, Ky. 
Mill: Kosmosdale (Jefferson County), Ky. 


Lehigh Portland Cement Co., Allentown, Pa. 

Milis: Ormrod, Pa.; Newcastle, Pa.; Mitchell, Ind.; W. Coplay, Pa.; 
Fogelsville, Pa.; Sandts Eddy, Pa.; Bath, Pa.; Alsen, N. Y.; Mason City, 
Ia.; Metaline Falls, Wash.; lola, Kan.; Oglesby, Ill.; Union Bridge, Md.; 
Fordwick, Va.; Birmingham, Ala. 


Lone Star Cement Corp., New York, N. Y. 
Mills: Birmingham, Ala.; Spocari, Ala.; Bonner Springs, Kan.; New 
Orleans, La.; Nazareth, Pa.; Norfolk, Va. 


. Lone Star Cement Co., Indiana, Inc., Indianapolis, Ind. 


Mill: Limedale (Greencastle P. O.), Ind. 


. Lone Star Cement Co., New York, Inc., Albany, N. Y. 


Miil: Hudson, N. Y. 


. Lone Star Cement Co., Texas, Dallas, Tex. 


Milis: Dallas, Tex.; Houston, Tex. 


. Louisville Cement Co., Louisville, Ky. 


Mill: Speed, Ind. 


. Manitowoc Portland Cement Co., Manitowoc, Wis. 


Mill: Manitowoc, Wis. 


. Marquette Cement Manufacturing Co., Chicago, IIl. 


Mills: LaSalle, Ul.; Cape Girardeau, Mo. 


. Medusa Portland Cement Co., Cleveland, Ohio. 


Mills: York, Pa.; Bay Bridge, Ohio; Toledo, Ohio; Dixon, III. 


. Missouri Portland Cement Co., The, St. Louis, Mo. 


Miils: Kansas City, Mo.; St. Louis, Mo. 


. Monarch Cement Co., The, Humboldt, Kan. 


Mili: Humboldt, Kan. 


50. 
52. 
53. 
54. 
5S. 
56. 
57. 
58. 


59. 
60. 
62. 


92. 
93. 


Monolith Portland Cement Co., Los Angeles, Calif. 
Mill: Monolith, Calif. 


National Cement Co., Birmingham, Ala. 

Mill: Ragland, Ala. 

Nazareth Cement Co., Nazareth, Pa. 

Mill: Nazareth, Pa. 

Nebraska Cement Co., Omaha, Neb. 

Mill: Superior, Neb. 

Newaygo Portland Cement Co., Grand Rapids, Mich. 
Mill: Newaygo, Mich. 

North American Cement Corp., Albany, N. Y. 

Millis: Howe's Cave, N. Y.; Security, Md.; Catskill, N. Y. 
Northwestern Portland Cement Co., Seattle, Wash. 
Mill: Grotto, Wash. 

Northwestern States Portland Cement Co., 
City, la. 

Mills: Mason City, la.; Gilmore City, Ia. 

Oklahoma Portland Cement Co., Oklahoma City, Okla. 
Mill: Ada, Okla. 


Olympic Portland Cement Co., Ltd., The, Seattle, Wash. 
Mill: Bellingham, Wash. 


Pacific Portland Cement Co., San Francisco, Calif. 
Millis: Redwood City, Calif.; San Juan Bautista, Calif. 


Mason 


. Peerless Cement Corp., Detroit, Mich. 


Millis: Detroit, Mich.; Port Huron, Mich. 


. Pennsylvania-Dixie Cement Corp., New York, N. Y. 


Mills: Nazareth, Pa.; Kingsport, Tenn.; Clinchfield, Ga.; Portland Point, 
N. Y.; Richard City, Tenn.; Bath, Pa.; Des Moines, la. 


. Petoskey Portland Cement Co., Petoskey, Mich. 


Mill: Petoskey, Mich. 


. Pittsburgh Plate Glass Co., Columbia Cement Division, 


Pittsburgh, Pa. 
Mill: Fultonham (Zanesville P. O.), Ohio. 


. Republic Portland Cement Co., San Antonio, Tex. 


Mili: Longhorn (Wetmore P. O.), Tex. 


. Riverside Cement Co., Los Angeles, Calif. 


Mills: Crestmore, Calif.; Oro Grande, Calif. 


. St. Mary’s Cement Co., Ltd., Toronto, Ont. 


Mill: St. Mary's, Ont. 


. San Antonio Portland Cement Co., San Antonio, Tex. 


Mill: Cementville, Tex. 


. Signal Mountain Portland Cement Co., Chatta- 


nooga, Tenn. 
Mill: N. Chattanooga, Tenn. 


. Southern States Portland Cement Co., Rockmart, Ga. 


Mill: Rockmart, Ga. 


. Southwestern Portland Cement Co., Los Angeles, Calif. 


Mills: El Paso, Tex.; Osborn, Ohio; Victorville, Calif. 


. Spokane Portland Cement Co., Spokane, Wash. 


Mill: Irvin, Wash. 


. Standard Lime & Stone Co., Baltimore, Md. 


Mill: Martinsburg, W. Va. 


. Standard Portland Cement Co., Cleveland, Ohio 


Mill: Painesville, Ohio. 


. Superior Cement Corp., Portsmouth, Ohio 


Mill: Superior (Lawrence County), Ohio. 


. Superior Portland Cement, Inc., Seattle, Wash. 


Millis: Concrete, Wash.; Seattle, Wash. 


. Trinity Portland Cement Co., Dallas, Tex. 


Mills: Eagle Ford (Dallas P. O.), Tex.; Fort Worth, Tex.; Houston, Tex. 


. Universal Atlas Cement Co., Chicago, III. 


Mills: Buffington, Ind.; Universal, Pa.; Morgan Park, Duluth, Minn.; 
Northampton, Pa.; Hannibal, Mo.; Waco, Tex.; Leeds, Ala.; Hudson, 
N. Y.; Independence, Kan. 


. Valley Forge Cement Co., Catasauqua, Pa. 


Mill: W. Conshohocken, Pa. 


. Volunteer Portland Cement Co., Knoxville, Tenn. 


Mill: Knoxville, Tenn. 


. Wabash Portland Cement Co., Detroit, Mich. 


Mills: Stroh, Ind.; Osborn, Ohio. 


. West Penn Cement Co., Butler, Pa. 


Mill: West Winfield, Pa. 
Wolverine Portland Cement Co., Coldwater, Mich. 
Milis: Coldwater, Mich.; Quincy, Mich. 


Yosemite Portland Cement Corp., San Francisco, Calif. 
Mill: Merced, Calif. 



















This 12-YARD CARRYALL was the first piece of mechanical equipment to move earth on the Trans-Florida Canal. 


[ETOURNEAU EQUIPMENT 





~ 


FIRST AGAIN! 


Last month at Ocala, Florida, hundreds of contractors 
gathered to prepare bids on the first letting of the 
proposed 270,000,000-yard cross-state ship canal. Be- 
fore bidding, many of them wanted to know what 
LE TOURNEAU equipment would do in Florida 
sand. Dealer Burgman Tractor Company accommo- 
dated them, put a 12-YARD CARRYALL and big 
“75” on the job. Here is what the outfit did: 

Delivered 290 loads in 18 hours, 35 minute. 

Average haul 660 feet one way. 

Average time for complete cycle—load, haul and 

spread — 4.84 minutes, or 15.63 trips per hour. 

At 7 cubic yards excavation per load, this figures 

109 cubic yards per hour. 

Average travel speed, including load, haul, spread 

and return, was 345 feet per minute or 3.92 miles 

per hour. 
These results amazed even us, who know that today 
600 LE TOURNEAU CARRYALLS are moving big- 
ger yardages faster and cheaper for «~ntractors from 





TOURNEAL 


ON THE TRANS-FLORIDA CANAL 


Cape Cod to Bonneville. Ask your tractor dealer for 
data sheet proof of what LE TOURNEAU equipment 


can and is doing. 


R. G. LETOURNEAU, INC. 
PEORIA, ILLINOIS STOCKTON, CALIFORNIA 
Cable Address: “BOBLETORNO” 


Manufacturers of: ANGLEDOZERS, BULLDOZERS, DERRICKS, BUG- 
GIES, CARRYALL SCRAPERS, ROOTERS, POWER CONTROL UNITS, 
SHEEP'S FOOT ROLLERS. 





xe 7 “a o « 5 ~! a - > 
12-YARD CARRYALL moving 109 cubic yards hourly on a 660-foot 
one-way haul near Ocala, Florida. 








November, 1935—-CONSTRUCTION METHODS 














































Photos show how the Osgood Chief handles 
heavy rock excavation for Clemente Construc- 
tion Corp., New York, contractor on part of 


New York Central work 
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™sgood CHIEF on Railroad 





Cut for New York Central 


Due to the many fatalities that 
christened New York’s “Death Ave- 
nue”, the New York Central Railroad 
Co. inaugurated an ambitious 138 
million dollar program of grade cross- 
ing elimination, requiring the aban- 
donment of freight tracks on the west 
side of Manhattan Island. From 30th 
Street south, for about a mile, there 


THE OSGOOD CO. 


¢ Marion. 


has been built and put into service 
a new double track viaduct. 


North of the yards, the program in- 
cludes the construction of a new five 
track line below street grade from 30th 
to 60th street. This gigantic relocation 
work is largely on private right of 
way calling for the demolition of build- 
ings and digging through the back- 
bone of Manhattan. The Clemente 
Construction Corp. was awarded con- 
tract for removing more than 200,000 
cu. yards of solid rock between 43rd 
and 53rd streets. 


Work of the most gruelling sort. 
New York granite is not the easiest 
thing to handle—drilling, blasting, 
digging and loading large hunks of 
rock into trucks. For this task, the 
Clemente Construction Corp. chose the 
Osgood Chief. A powerful, dependable 
extra heavy duty 14% yd. to 2 yd. shovel 
that has been built to stand the gaff 
a shovel that will meet the most ex- 
acting requirements of any digging job. 


A. J. Clemente will be glad to show 
you the Chief in action, or write us 
tor performance data. 





Ohio ° 


Page 57 











PERFORMANCE RECORDS ARE CONVINCING 








@ Performance Records are Convincing!—that’s why 
we went directly to the men in the field for these 
facts—to the men who have to rely on moving dirt 
faster and cheaper to make their profits. 

We asked them two questions —“How much does a 


Diesel Lorain lower fuel costs?”—"“How much does 


yourself on Diesel Lorain Center Drive performance. 


Diesel Lorain owners expect fuel economy—they get 
30-80%; they expect better power—they get tenacious 
lugging power that doesn’t know how to quit — 
But, exceeding all expectations is the result of cor- 
rectly engineering Diesel power into an improved, 


modern Center Drive de- 





a Diesel Lorain increase 


output?” In the table at the 


PERFORMANCE RECORDS ARE CONVINCING 


sign, a combination which 





T 


WORKING 
OWNER TIME 
COVERED 


right we give you repre- 


ESTIMATED 
INCREASED FUEL 


ESTIMATED . 
owners Say increases Output 





sentative answers. Most of 
4160 Hes. 


1200 Hrs. 
816 Hrs. 
1 Year 
6 Weeks 
1500 Hrs. 


them own other units to 
use as measuring sticks. 


You can have their names 


“mOOW > 











~ Rs. ay 
_OUTPUT | ___ SAVINGS 10-20% —and it is in this 


10% ' ‘ . 
25% exclusive combination that 
10% a 

10% 
15% : producing ability of %—1— 


rests the unusual profit- 











if you want to check for 


10% : : 
1%—1% yd. Diesel Lorains 


THE THEW SHOVEL CO., LORAIN, OHIO 
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ND WIRE ROPE 








Ove 160 miles of Tiger Brand Wire Rope and Cable 
were used in the construction of Boulder Dam—on cable- 
ways, excavators, elevators, bridges, slings, etc. Many of 
the Ropes were special constructions. In every field of 
application—the chances are you will find American 
Steel & Wire Company Tiger Brand Wire Rope doing 
ee ae ae the work—doing it better and more economically. This 
available in Standard (non- 


preformed) or Excellay (pre- 
formed) canstructions. 


widespread preference is based on proved service records 
—and on the knowledge that no problem is so large or so 


Use Tiger Wire Rope Clips— 
identified by their yellow base. 


, small that our engineers will not welcome an opportunity 


to cooperate. 


\ 
AMERICAN STEEL & WIRE COMPANY 


208 S. LA SALLE STREET, CHICAGO + + EMPIRE STATE BUILDING, NEW YORK 


: Pacific Coast Distributors: Offices in All Principal Cities Export Distributors: 
Columbia Steel Company, Russ Building, San Francisco United States Steel Products Company, New York 


} VITA ; VE, A tixperatiin Seb wdieny 
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NEW TYPE GOODRICH SILVERTOWNS 
READY FOR" Zéze Killer” SERVICE 


TOUGH JOBS WANTED 
































Up and over goes this Con- 
timental Wagon Scraper. 
Triple Protected Silvertowns 
carry the load through any 
hind of soil. 












Now you can get a tire 
built especially to stand up 
on the hardest hauling jobs 

in the construction industry. It’s the 
new Triple Protected Silvertown — 
the tire that’s first choice on dozens 
of the biggest earth-moving projects! 


Here’s the secret of its amazing per- 
formance: 


In most truck tires the sidewall is the 
weak spot—80% of the premature 
failures occur right there. So Good- 
rich built a tire with Triple Protection 
at the sidewall “Failure Zone.’’ The 
new tire is just as strong in the side- 
wall as it is under the tread. It’s built 
to withstand the flexing and friction 
that causes blow-outs. 


That’s why we say your toughest job 
is the place to try out Triple Pro- 
tected Silvertowns. You'll save on 
repair bills, cut down on lost time 


Goodrich™ iit 4Silvertowns 


SILVERTOWN TIRES FOR TRUCKS AND BUSES 


SPECIFY THESE NEW 
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“We bave never bad a sidewall failure with these new Goodrich 
says Jobu Showalter, driver for the Elkbart (Ind.) County 
Highway Department, 


Tires,” 






















Twenty-five 
yards of earth is 
a load! But it's all 
in the day's work for 
these Triple Protected 

Silvertownus on the 
Olympia-Tacoma (W ash.) 
cut-off. 


and stretch your tire mileage. And 
yet there’s no premium price to pay 
on Silvertowns! 


HOW TRIPLE PROTECTION WORKS 


PLYFLEX—a new tough, sturdy rubber material 
with greater resistance to stretch. A layer of 
Plyflex in the sidewall prevents ply separation 
— distributes stresses —checks local weakness. 


? PLY-LOCK—the new Goodrich way of /ocking 
the plies about the bead. Anchoring them in 
place. Positive protection against the short plies 
tearing loose above the bead. 


3 100% FULL-FLOATING CORD—Each cord is sur- 
rounded by rubber. With ordinary cross- 
woven fabric, when the cords touch each other, 
they rub—get hot—break. In Silvertowns, there 
are no cross cords. No friction. 


FREE! """wanosoox 


This big 44-page pocket size handbook is crammed with 
money-saving information for truckers and drivers. Gives 
weights of commodities, tire load capacities, dual spacing 
charts, load analysis, etc. No obligation. Write for free 
copy. Address Depe. T-112, The B. F.Goodrich Company, 
Akron, Ohio. 


In Georgia, Silvertowns carry logs over rough, rutted roads 
with no complaints. 
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USERS OF BLAW-KNOQX 
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yRU KRMIKEAS 


nique design 
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Blaw-Knoz TRUKMIXERS due t 
urate. € Blaw-Knox TRUKMIXERS are easy 


rapidly in 


rete is mixed both thoror 


Water measurement is reliable and a 
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The PASS that wins the game rarely 
comes from the hand of the inexperienced. 


It is equally true that outstanding performance in any endeavor is 
the result of a great deal of preliminary preparation, development 
and test. 

In back of every length of “JUDSON” Steam Hammer Hose are 
over thirty years of the most intensive study of the service and the 
building of hose to satisfactorily fill the need. 

In “JUDSON” is combined the knowledge of what the hose must 
stand in service together with a complete understanding of rubber 
manufacture. " 

It is not strange that “JUDSON” is the National Choice of Con- 
tractors for steam hammer service because it has proven itself in 
the only way that counts, on the rig. On jobs in every section of the 
Country “JUDSON” is adding to its reputation as the best for the 
purpose. 

The heavy, red painted, cotton, woven cover of “JUDSON” with 
the ends painted black protects the surface of the hose from injury 
should it be caught between the pile and the rig. 

In order to protect you against inferior imitations every length 
of genuine “JUDSON” has a tag wired to it. This tag carries a 
definite guarantee against defects in workmanship or materials — 
LOOK FOR IT ON THE HOSE YOU PURCHASE. 

Let “JUDSON” demonstrate to you on your next job that it has 
qualities not found in any other — that its reputation for outstanding 


performance is well founded. 


GOODALL RUBBER COMPANY 
5 South 36th St., Philadelphia, Pa. 
New York ¢ Pittsburgh ¢ Philadelphia « Cleveland 
Houston e Chicago 
Mills at Trenton, N. J. 


Mechanical Products Corp., 510-514 E. Fourth Street, Los Angeles, Calif. 
Branches: San Francisco Portland Seattle 
Distributors in principal cities. 


(SEE SS LN A a SE SES A ST. 
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RED HANSON 


You know Red — Hanson. 
He's the head coach of the 
American Gopher Shovel 
Line. Red's the one who 
JOB TESTS American Gopher 
Shovels before they leave our 
plant, and he's been doing 
this for years. 












eR <p 


ae 
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The Undefeated GOPHER Line 


Says Red: — 


We're mighty proud of the Gopher Line, and rightly 
so! Starting last year, the Gophers have won twelve 
straight victories. And yet, there is another Gopher 
Line that has NEVER BEEN LICKED. It's an All Ameri- 
can Line too, from the latest '!/2 yd. Shovel to the | 34 
and 2yd. Dragline, — here's the toughest, scrappiest 
aggregation of dirt digging, weight lifting and earth 
moving champions there are." 


See ‘em in action! Send for a FREE copy of ‘American 
Gopher Shovels Illustrated" full of pictures of American Equip- 
ment on the job. The November issue, just off the press, 
contains an interesting free offer. 


AMERICAN HOIST & DERRICK CO. 
SAINT PAUL, MINN. 














Enter a Personal Subscription to Construction MetHops TODAY and— 





At No Extra Cost—Get All Ten Chapters 





Beginning 





of the Remarkable Book-Length Series 


In the November 


t? 2a 








PLANNING AND PLANT 











A. J. ACKERMAN 
Construction Plant Engineer, T. V. A. 


What the 10 Articles 
Bring You — 


] General Problems and Preliminary 
* Planning 

Effect of climate and weather; labor market; 

housing; public relations; plant analysis. 


9 Preparatory Work—Access to job 
* and Camps 

Clearing site; railroads and highways; crush- 

ing plants; cement handling; camp buildings; 

concessions; shops; water supply. 


3 Schedules and Equipment Selection 

* Schedules for labor, equipment, materials 
financing and construction; winter and rainy 
weather; new and used equipment; spare 
parts; salvage; small tools. 


Cofferdams, River Control and 
* Diversion 
Flood analysis; cofferdam types; pumps; 
diversion methods. 


for 
Heavy Construction 


BY TWO OUTSTANDING 
LEADERS OF THE 
CONSTRUCTION INDUSTRY 


A. J. ACKERMAN and CHARLES H. LOCHER, co- 
authors of the series of ten articles beginning in this 
issue of CONSTRUCTION METHODS, need no in- 
troduction. Their work on the three big dams of the 
Tennessee Valley Authority—Norris, Wheeler, and 
Pickwick Landing—and other projects of national in- 
terest has established their reputations as construc- 
tion specialists and puts a stamp of authority on 
their message to the construction industry. 


You will find every one of these articles chock full 
of practical ideas you can apply with profit to your 
own work. The series covers the whole story of ad- 
vance planning and successful new methods for 
every stage of a construction job—from preliminary 
planning down to the details of equipment. 


To take full advantage of this comprehensive 
guide, you will want to make sure of getting all ten 
of the articles. By entering your personal subscrip- 
tion to Construction Methods TODAY, you will get 
every article fresh from the presses each month. And 
you will have the complete book-length series for 
your own—to insure job profits for years to come by 
taking the gamble out of what can be a safe-and- 
sane, stabilized business. 


Sign and mail the order below. 





ce 
= 


ag . 





CONSTRUCTION METHODS 
330 West 42nd St... New York, N. Y 


Ackerman and Locher. 
C) 1 Year (12 issues) $2 
Name 

Address 

City Stace 
Company 

CM-11-55 


DON'T RISK MISSING A 


Eater my subscription to CONSTRUCTION METHODS beginning with 
the November issue which contains the first of the series of ten articles by 


Position 


(2 Years (24 issues) $3 











SIGN AND MAIL TODAY 
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CHARLES H. LOCHER 
Construction Consultant, T. V. A. 


45 Excavating Equipment 
* Disposal of excavation; equipment de- 
quarrying ; 


tails; equipment performance; 


borrow. 
5 Foundation Preparation 
* Drilling ; blasting ; grouting ; piledriving ; 
cutoff walls; caissons. 
7 Transportation Equipment 


* Trucks; tractors; trains; conveyors; sluic- 
ing systems; barges. 


washing ; 
winter. 


Aggregates for Concrete 


Cement handling; water; screening and 
crushed stone; heating during 


9 Concrete Mixing and Placing 

* Central mixing plants; storage bins; 
batchers; floating mixing plants; delivery of 
concrete; placing of coacrete; forms. 


10 Canals, Tunnels and Penstocks 
* Excavation; lining; drills; forms; cars; 
ventilation; penstock erection. 
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ND the engineer is right! Today Old 
Man Winter is practically power- 
less to do any damage to new concrete 
when it has been “conditioned to stand 
the gaff” with Calcium Chloride. 
While Calcium Chloride accelerates 
concrete curing at all temperatures and 
at all stages—from one hour to one year 
(and assures higher u/timate-strength 
concrete, besides)—its effect is most pro- 
nounced in cold weather and in the 
earlier stages. For instance: At 40° F. 
a standard-cement concrete will more 
than double its twenty-four-hour 
strength when 2°, Calcium Chloride 
is added to the mix. 
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CONSIDER what all this means to 
highway and structural engineers, as 
well as to contractors! . . . The comple- 
tion of paving and building projects 
under way, or the starting of new ones, 
regardless of cold weather. No costly 
covering, heating, or other added pro- 
tection needed down to freezing tem- 
peratures. Quicker, easier finishing and 
earlier removal of forms and equipment. 

What proof of all this? Plenty!—in- 
cluding reports of research and experi- 
ence by the Highway Research Board, 
the National Bureau of Standards, the 
U.S. Bureau of Public Roads, the 
Highway Department of the District of 


Columbia, the Ohio State University, 
the Portland Cement Association, and 
many state organizations. 

WRITE for literature, addressing 
any of the following members of the 


CALCIUM CHLORIDE ASSOCIATION: 


THE COLUMBIA ALKALI 
Barberton, Ohio 


MICHIGAN ALKALI 


60 E. 42nd St., New ork City 


SOLVAY 
40 Rector St., New York City 


THE DOW CHEMICAL COMPANY 


Midiand, Michigan 


FOR MODERN 
CONCRETE CURING 





CORPORATION 


COMPANY 


SALES CORPORATION 


LOW COST 
Dirt Moving- 


pew THE INSLEY 4 ¥ 


THE INSLEY 


Nominal Plant Investment 






DD. BOTTOM DUMP SEMI-TRAILER DIRI 
ge OES 


LY PI 








WAGON 


Speed in Oper- 


ation nith large output=Lon Unit Costs. 


© "= INSLEY MANUFACTURING CO. 





Hi 











e Greater Production 
e Lower Expense 
e Guaranteed Quality 


Built in a complete 
range of sizes from 


VOGEAAAA GA AORUDDEL DEN GDA EER OAL NAGHAN ALL EREDEE DEL DELO MOEA OEET DULL TE 


4 to 175 horsepower, 


in 1, 2, or 3 drum 


DL 


styles. 
y 


Write for 





Se 








CLYDE SALES CO. 


Duluth, Minna. 
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Bulletin J4A ; 





INDIANAPOLIS, IND. 
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Section of Pennsylvania 
Railroad Tunnel Under the 
East River, New York City, 
heing waterproofed with— 





Use Sika to stop the inflow of water through 
dams, walls of pump houses. man-holes, filter 
beds, sewage tunnels, etc. Sika mixed with 
portland cement is easily applied by hand 
and will successfully seal off infiltration from 
underground streams even under pressure. 


Write us about vour problems. 


Sika, Inc. 


1943 Grand Central Terminal, New York City 


SUUENT MARR DANAEDUNADAUOLLUNCENGUAAUELEVONDDONADLOEDEDUENORALOOUOREU NOEL ANNCUAOUOHOONNENOGOONE 
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NEW CHEVROLET WRUCKS 














SPECIAL EXHIBIT OF 
NEW CHEVROLET TRUCKS 


Accept this invitation to visit vour Chevrolet dealer and a 
. special exhibit of new Chevrolet trucks. Ask for complete 
details of new Chevrolet truck features that offer important transportation 


economies to truck users in the Building, Construction and Allied Industries. 


The new Chevrolet trucks are more powerful, more rugged, thorough 
modern in appearance—and still the world’s lowest priced trucks. 
CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN 


Compare Chevrolet's low delivered prices and easy G. M. A. C. terms. A General Motors Valu: 


THE WORLD’S LOWEST PRICED TRUCKS 
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It sticks to the nut 


imum 


TIGHT! 








er work! 


We won't waste words telling 
you how the straight-ocheod mo- 
tion of the “FAVORITE” Wrench 

(the wrench that never leaves the 
nut until operation is completed) 
makes nut-turning easy, FASTER and 
more economical. That's no news 
to experienced men. 


ORITE 
(BLE RATCHET WRENCH 


We couldn't improve the principle, so we im- 
proved the wrench! We've put stronger, better 
metal into it; we've re-designed handles, heads 

and pawls to stand greater strain in nut-turning. 
The CADMIUM finish looks 
better and, what's more, PRE- 
VENTS RUST. 




















The FAVORITE’ can be used in 
narrower places than an ordina 
ry wrench. Wrench heads inter 
changeable in handle. Get the 
details on the NEW model now 

send that coupon for quick 
action 


GREENE, TWEED & CO. 
Sole Manufacturers 
109? Duane St., New York 





Send this for quick action 





GREENE, TWEED & CO. 
10? Duane St., New York City 
| want to know more about the new and stronger 


Reversible Ratchet Wrench. Send me full 
details today. 


Favorite” 


Name 


Address 
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£2,)\ PORTER 
SWIVEL HEAD CUTTER 


The Swivel Head principle of time-tested Porter design and con- 
struction —permits the head to swing in any degree, from in line with 
the handles, to a full mght angle position on esther side. It actually 

bends to the job” —over, under and around obstructions. Full cut- 
ting power ts maitaimed im every position. The most versatile cutter 
ever developed. Saves time and labor on all difficult jobs. Frees the 
operator from strain and awkward bending. Order from your sup- 
pher or write us for descriptive circular 


H. K. PORTER, INC. 


EVERETT, MASS., U.S.A. 
EST. Se YEARS 





MUM 
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ON THE 
MISSOURI 













A govern- 

ment proj- 
ject on the 
Missouri 
River. 


A pump 
Offering 
An 
Improved 
Design 
For all 
High 
Pressure 
Work. 
Compact, 
Powerful 
And 
Economical. 


A PUMP 
for Every purpose 


There's a Sterling designed for every job. On the job 

shown here we actually specified a longer Po the job 

was selected and the smaller pump handled ¢ 
tfectly. There's a lot of power in every Seertine 
ump. 








If you have not received our combined | catalog and bulletin of 
engineering data — send for it at once—IT 
everyone interested in pumping problems. 


S Mt yuboil 
MACHINERY CORPORATION 


FREE. Very valuable to 


411-13 Southwest Blivd. Kansas City, Mo. 
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“Shield-Arc”’ 
WELDS STEEL 
CORE WALL for 
FORT PECK DAM 








ORT PECK DAM now joins Grand Coulee, 
San Francisco-Oakland Bay Bridge and other 


amazing engineering feats which have been made less 


difficult by “Shield-Arc” welding. 
Here at Fort Peck, “Shield-Arc” ends seepage dangers 


by welding a sheet steel wall through the center of the 
dam. And that wall, welded by “Shield-Arc,” will stand 
the test of time. For every “Shield-Arc” weld is stronger, 


more resistant to corrosion and as ductile as the steel itself. 


On every type of construction job, from dams and 
bridges to buildings, pipe lines and water mains, 
“Shield-Arc” welding insures better construction: for less 


money. Structures welded by “Shield-Arc” are stronger 


» 
















helped make our 





bidding successful.” 
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and stiffer yet cost far less than with old-time methods. 


And maintenance as well as construction costs are lowest 
with “Shield-Arc” welding. “Shield-Arc” saves contractors 
thousands of dollars a year on equipment repairs. 
Example: A dipper front, costing approximately $850, 
was repaired recently by “Shield-Arc” for only $200! 


If it is your responsibility to get greatest value from 
construction dollars, we suggest that you find out now 
about the savings possible with “Shield-Arc” welding. 
Contractors, especially, are invited to check “Shield-Arc” 
economy with Lincoln before bidding on new work. 
Write for particulars today. Mail the coupon to 
THE LINCOLN ELECTRIC COMPANY, Dept. G-187, 
CLEVELAND, OHIO. Largest Manufacturers of Arc 
Welding Equipment in the World. 





ee Lincoln | THE LINCOLN ELECTRIC COMPANY, DEPT. G-187, CLEVELAND, OHIO 
SPO CUNNING om | Gentlemen: Please send complete particulars on the savings possible with “Shield - Arc” welding. 
struction costs with 
‘Shield-Arc’ welding.” | 
" Firm _ - = 
LAD: “You said it, 
Pop! If we hadn't | Your Name _ =. . ee Title _ am 
asked them, we | 
wouldn’t have known ' Address , . ~s 
about the big ‘Shield- 
Are savings that | City | State 





















Ames Baldwin Wyoming Co. 


Parkersburg, W. Va. North Easton, Mass. 


HERE’S A BIDDER FOR THAT JOB! The ‘New 


CLOSED SOCKET SHANK SHOVEL 
with Rolled Shoulder and Shock Band 


This new ABW Shovel makes for better and easier shov- 
eling—it has that swingy feel and a perfect balance that 
every shoveler wants in a shovel. Here are some of the 
features that make it a shovel you will want for that job. 


CLOSED The Closed Socket Shank Shovel follows our 
SOCKET standard Socket Shank Shovel design, sup- 

plemented by a plate, welded over the 
“Hollow back". This prevents accumulation of dirt in the 
hollow and tends to stiffen the blade. 


ROLLED The new Rolled Shoulder not only serves as 
SHOULDER a convenient and comfortable step, but gives 

an added strength to the blade on each 
side of the socket. The socket is tapered and curved at 
the lower end to properly distribute the strain normally 
occuring at the point of shoveling pressure. 


SHOCK The Shock Band is a Patented ABW feature 
BAND that increases the handle strength about 21%. 
HANDLE The handle is inserted to the full length of 


the socket. A straight handle can be used 
for replacement. 


Socket, Shank and Blade are forged from 
one piece of high carbon quality steel and 
heat treated by avtomatic furnaces, elec- 
trically controlled, producing a uniform quality. This ap- 


plies to all grades excepting Grade “'C”’. 


HEAT 
TREATED 








SINCE 
Vial 








'y 


DOBBIE WINCHES 


A Dobbie Winch for 


every purpose. 
From 100 pounds to 50,000 


pounds capacity on a 


VONURDREOEON EDD LM DEEAOLL LOREEN CUDEE AON OC EN OE OEEOR OU ONOO OR OOOOOEDO OG NNETD 


single line. 





With ease and safety. 


itr 








Wiviiyasiel! 





\\ \ 
ddueneeenneni 





_ Dossie FouNpryY& MACHINE Co. 
: Niagora Falls, N. Y. 


Other Dobbie Products — Steel Derricks, Timber Derrick Fittings, 
Hand Winches, Motor Driven Winches, Blocks, Sheaves, etc. 
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THE LaBOUR COMPANY, 


1300 Sterling Avenue 
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THE RISERS 


SCIENTIFICALLY DESIGNED 
TO ELIMINATE ALL POCKETS 
IN WHICH DIRT MIGHT 
CATCH. HENCE IT'S EASY 
TO SWEEP CLEAN. DRAIN- 
AGE IS COMPLETE IN ANY 
DIRECTION 


INO 
¢ NONGNONG 


























fllso ASSURES MAXIMUM SKID RESISTANCE @ IS COMFORTABLE TO WALK 
OR STAND ON @ DRAINS COMPLETELY @ EASY TRACTION FOR FAC- 
TORY TRUCKS AND PUSH CARTS @ CUTS ECONOMICALLY @ IS AT- 
TRACTIVE AND MODERN IN APPEARANCE @ SEND FOR BOOKLET 


CARNEGIE-ILLINOIS STEEL CORPORATION 


PITTSBURGH, PENNSYLVANIA «+ CHICAGO, ILLINOIS 


VA ' Mids Std Y ytiriliin heb viliary 
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THE 4 HORSEMEN of the PUMP FIELD 
2. aes a 





2 in. Model LA12 2 in. Model BS12 3 in. Model W1A3NX 4 in. Model HZ\4\ 
8,000 Gallons 12,000 Gallons 20,000 Gallons 36,000 Gallons 
$115.00 $135.00 $185.00 $380.00 


COMPARE THESE PRICES WITH ALL OTHERS — THEN COMPARE THE PUMPS 
COMPARE THEM BY ANY STANDARD OF COMPARISON 
Priming Time—Suction Lift—Capacity—Total Head—Sturdy Construction—Ability to 
Handle More and Larger Solids without Clogging — Make these comparisons and you 
won't buy “Just a Pump”. You will buy the GORMAN-RUPP—the most in contractors 


pumps for the least money. 


Sold In Every State By More Than 100 Distributors 
Krom the Atlantic to the Pacific—from Canada to the Gulf and even down in Mexico 
you will find G & R Pumps “On the Job with a Steady Throb”. 


THE GORMAN-RUPP COMPANY — MANSFIELD, OHIO 


Jood Rouds 


CHAMPION 


ROLLER-BEARING ROCK CRUSHERS 


Completely Portable 


' CRUSHING —SIZING — LOADING 
PLANTS—FOR STONE OR GRAVEL 





















are combined 
in H&B Tower Type 














CRUSHING SCREENING FEEDING ELEVATING 
CONVEYING AND WASHING EQUIPMENT 
Portable and Stationary plants engineered and 


built to give desired production requirements 


Products of 


GOOD ROADS MACHINERY CORP. 


“Builders of Rock Crushers for 41 years” 
KENNETT SQUARE PENNSYLVANIA 
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@ Galion Road Machinery has 


a long, enviable record in road 
economy. Built after the most 
modern design to extremely 
rigid specifications, it gives 
service year after year with 
unusually low maintenance. 


Easy, quick control permits 
rapid operation without fa- 
tiguing workmen. Hence roads 
of better quality . . for less 
money .. are the result. 








When you buy Galion Road 
Machinery you know that with 
it comes the benefits of nearly 
thirty years’ experience in de- 
signing and building road ma- 
chinery. This invaluable ex- 
perience, which guides the 
recommendations of Galion 
Engineers is your assurance 
of getting a machine of the 
proper size and weight to ex- 
actly do the job you want it 
to do. 

Distributors throughout the 
country provide easy access 
to the benefits of Galion 
Equipment. 














IRON WORKS & MFG. CO. 
GALION — OHIO 
Harrisburgh, Pa. Pittsburgh, Pa. 


Oriando, Fila. Kansas City, Mo. 
Birmingham, Ala. 
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—¥.._L, BLOWER 
PIPE 
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FLEXIBLE™ 
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—made up in a jiffy, eliminates twisting 








Patented 


“MineVent" Coupling 


OTHER SALIENT FEATURES 


Mine-Vent supplied in any length desired without sewing. Fabrics specially treated w reduce 
air friction and resist corrosive conditions. Unique TWO-SEAM SUSPENSION provides positive 
your air line costs 


support and materially reduces installauon and upkeep costs. To reduce 


investigate MINE-VENT now! 


AMERICAN BRATTICE CLOTH COMPANY 


INDIANA, U.S.A. 


WARSAW, 





“SAVINGS 


a’avss Cpe SE 


HS 


Thousands of dollars have been saved yearly 
by using the FLEX-PLANE METHOD to in- 
stall premoulded, poured, steel ribbon and 
premoulded ribbon longitudinally and trans- 
versely. 

Finishing machines 4 to 50 feet for con- 
crete and black top, dowel rod and expansion 
joint installers, black top spreaders. 


Leased and Sold by 





WARREN, OHIO 


On Joint Installation” 





FLEXIBLE ROAD JOINT MACHINE Co. 


UOC UCU MUM L UMUC OULU MLO RI nT 








os 
2 

rn 
$ 
« 
= 


for 


This rust-proof, quickly demountable COUPLING is 
practically indestructible. Odd lengths can be used and 
repairs made without sewing. Ability to rotate MINE- 
VENT in coupling facilitates placing in proper posi- 
tion without twisting. In case of wear and tear, a new 
“hold” can be gained simply by pulling tubing an inch 


or so through the rings. Slack is taken up in same way. 





Economy 























fully collapses when not in use) 


LEGAL NOTICE 


STATEMENT OF THE OWNERSHIP, MANAGEMENT. CIRCULATION. 
ETC., REQUIRED BY THE ACT OF CONGRESS OF MARCH 34, 1933 of 
Construction Methods published monthly at New York, N. Y. for Oct. 1, 1935 
State of New York, ) 
County of New York, )} 

Before me, a Notary Public in and for the State and county aforesaid 
personally appeared D. McGraw, who, having been duly sworn according 
to law, deposes and says that he is the Secretary of the McGraw-Hill Publish- 
ing Company, Inc., publishers of Construction Methods and that the following 
is, to the bese of ie knowledge and belief, a true statement of the ownership, 
management (and if a daily paper, the circulation), etc., of the aforesaid 
publication for the date shown in the above caption, required by the-Act of 
March 3, 1933 embodied in section $37, Postal Laws and Regulations, printed 
on the reverse of this form, to wit 

1. That the mames and addresses of the publisher, editor, managing editor, 
and business managers are: Publisher, McGraw-Hill Publishing Company, Inc.. 
330 West 42nd Screet, N. Y. C.; Editor, Robert K. Tomlin, 340 West 42nd 
Street, N. Y. C.; Managing Editor, none; Business Menager, William Bux- 
man, 330 West 42nd Street, N. Y. € 

2. That the owner is: (If owned by a corporation, its name and address 
must be stated and also immediately thereunder the names and addresses of 
stockholders owning or holding ome per cent or more of total amount 
of stock. If not owned by a corporation, the names and addresses of the in- 
dividual owners must be given. If owned. by a firm, company, of other un 
incorporated concern, its mame and address, as well as those of each individual 
member, must be given.) McGraw-Hill Publishing Company. Inc., 330 West 
42nd Se.. N.Y.C. Stockholders of which are: James H. McGraw, 330 West 
42nd Se..N.¥.C.; James H. McGraw, Jr., 330 West 42ad St..N.Y.C.; James 
H. McGraw, lames H. McGraw, ‘. & Malcolm Muir, Trustees for: Harold 
W. McGraw, James H. McGraw, . Donald C. McGraw, Curtis W. McGraw. 
330 West 42nd St.. N.Y.C.; C watie W. McGraw. 330 West 42nd Sc., N.Y.C.; 
Donald C. McGraw, 330 West 42nd Sc..N Y.C.; Anne Hugus Britton, 330 
West 42nd St..N.Y.C.; Mason Britton, 330 West 42nd Sct..N.¥.C.; Edgar 
Kobak, 430 West ji2nd St..N.Y.C.; Grace W. Mehren, 33 West Grand Ave., 
Chicago, Ul.; J. Malcolm Muir & Guaranty Trust Co. of New York; Trustees 
for Lida Kelly Muir, 524 Fifth Ave..N.Y¥.C.; F. S. Weatherby, 271 Clinton 
Road, Brookline, Mass.; Midwood Corporation, Madison, N. J., Stockholders 
of which are: Edwin S. Wilsey, Madison, N.J., Elsa M. Wilsey, Madison, N.J 

3. That the known bondholders, mortgagees, and other security holders own- 
inz or holding 1 per cent or more of total amount of bonds, mortgages, or 
other securities are: (If chere are none, so state.) None. 

4. That the two paragraphs next above, giving the names of the owners, 
stockholders, and security holders, if any, contain not only the list of stock- 
holders and security holders as they appear upon the books of the company 
but also, in cases where the stockholders or security holder appears upon the 
books of the company as trustee or in any other fiduciary relation, the name 
of the person of corporation for whom such trustee is acting, is given; also 
that the said two paragraphs contain statements embracing afhiant’s full 
knowledge and belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the books of the 
company as trustees, hold stock and securities in a capacity other than that 
of a bona fide owner: and this affiant has no reason to believe that any other 
person, association, or corporation has any interest direct or indirect in the 
said stock, bonds, or other securities than as so stated by him 

5. That the average number of copies of each issue of this publication sold 
or distributed. through the mails or otherwise, to paid subscribers during the 
twelve months preceding the date shown above is. 

(This information is required from daily a only.) 
». 


C. McGraw, Secretary 
McGRAW-HILL PUBLISHING COMPANY, INC 
Sworn to and subscribed before me this 26ch day of Sepa. 1935 
SEAI H. E. BEIR 
Nassau County. Clerk's No. 66, N.Y. Clerk's No. 118 
(My commission expires March 30, 1936) 


ss 


TYPE B SUSPENSION (tubing never 





UE 





Nevember, 1935—CONSTRUCTION METHODS 








ENGINEERS 


Choose 


ARMCO 
PAVED INVERT 
PIPE 


‘ a 

f2ty 

Te A haw lee 
Jas ad oo > + 
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—_—s 


54-inch Armco Paved Invert Pipe threaded 
through a failing stone arch, under an im- 
portant railroad line in Virginia. 


wv” traffic is delayed on a railroad, operat- So, it is especially significant that many leading 
ing income suffers. That’s why railway railways have standardized on Armco Paved Invert 
engineers have always been known to use reliably pipe for their small and medium-size drainage struc- 
strong and durable, yet economical products. tures. Experience has proved that this modern pipe 
High-speed trains, with their faster schedules, meets the most critical demands for strength, dura- 
have naturally put a greater responsibility on the bility and economy. 
roadbed structures. At the same time, the financial And those are mighty good reasons for using 
condition of the railroads has meant that strict Armco Paved Invert Pipe under your highways 


economy must be practiced in all purchases. and city streets, as well. Don’t you think so? 


ARMCO CULVERT MANUFACTURERS ASSOCIATION 
Middletown, Ohio 





* FOR TRUE ECONOMY + 
: make service conditions your guide 
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EQUIPMENT and MATERIALS 


An index of products made by manufacturers whose advertisements 
appear in this issue of Construction Methods. 


If you do not find all you need in the advertising section, we 
shall be glad to assist you. Write to — 


CONSTRUCTION METHODS 


Information Bureau 


ASPHALT PLANTS 


Blaw-Knox Company 
Hetherington & Berner, Inc. 


BACK FILLERS 
Austin-Western Road Mchy 
Harnischfeger Corp. 
Northwest Engineering Co. 


BARS, IRON AND STEEFI 
Carnegie-Illinois Steel Corp. 
Inland Steel Co 


ADJUSTABLE 


Co 


BATCHERS, MEAS- 
URING 
Blaw-Knox Company 


BELTING 


Goodall Rubber Co 
Goodrich Rubber Co., B. I 
Goodyear Tire & Rubber Co 


BINS, STORAGE 
Blaw-Knox Company 


BLASTING ACCESSORIES 


Atlas Powder Co 
Ensign-Bickford Co. 


BOLTS, NAILS, NUTS, RIVETS and 
SPIKES 
Carnegie-Illinois Steel Corp. 
Inland Steel Co 


BOOTS, RUBBER 
Goodall Rubber Co 


BUCKETS 
Blaw-Knox Company 
Bucyrus-Erie Co 
Harnischfeger Corp. 
Insley Mfg. Company 
Link-Belt Co 
Northwest Engineering Co 
BUILDINGS, STEEI 
Blaw-Knox Company 


BULLDOZERS 
Le Tourneau, Inc., R. G 
Roebling'’s Sons Co., J. A 
CABLEWAYS 
American Steel & Wire Co 


CALCIUM CHLORIDE 
Calcium Chloride Assn 


CARTS, CONCRETE 

Ransome Concrete Mchry Co 
CEMENT 

International Cement Corp 


Portland Cement Assoc. 
Universal Atlas Cement Co 


CEMENT (BULK) HANDLING 
EQUIP 
Barber-Greene Co 
Blaw-Knox Company 
CHUTES, CONCRETE 
Insley Manufacturing Co. 


COMPRESSORS, AIR 
Allis-Chalmers Mfg. Co 


CONCRETE CURING MATERIAL 
Calcium Chloride Assn. 


CONCRETE REINFORCEMENT 
American Steel & Wire Co 
Carnegie-Illinois Steet Corp 
Inland Steel Co. 

Wickwire Spencer Steel Co 


CONCRETE SLAB RAISING EQUIP- 


MENT 

Koehring Company 
CONVEYING 

TEMS 


Barber-Greene Co 
Link Bele Co. 
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& STORAGE SYS- 





330 West 42nd St. 


New York City 





CONVEYORS, BELT, BUCKET & 
CHAIN 
Barber-Greene Co 
Link Belt Co. 
Wickwire Spencer Steel Co 
CRANES, GAS, ELECTRIC, DIESEL 
& STEAM 
American Hoist & Derrick Co. 
Austin- Western Road Mchy. Co. 
Bucyrus-Erie Co. 
Clyde Sales Co 
Harnischfeger Corp. 
Koehring Company 
Link Belt Co 
Northwest Engr. Co 
Osgood Company 
Ransome Concrete Mchry Co. 
Thew Shovel Company 


CRANES, MOTOR TRUCK 
Thew Shovel Company 
CRUSHERS & PULVERIZERS 
Acme Road Mchry. Co. 
Allis-Chalmers Mfg. Co. 
Austin-Western Road Mchy. Co. 
Galion Iron Wks. & Mfg. Co. 
Good Roads Mchry. Co. 
CULVERTS 
Armco Culvert Mfrs. Assn. 
Austin-Western Road Mchy. Co. 
CUTTING TOOLS, PORTABLE 
Porter, Inc.. H. K 
DERRICKS & DERRICK FITTINGS 
American Hoist & Derrick Co. 
Clyde Sales Co. 
Dobbie Foundry & Machine Co. 
Harnischfeger Corp. 
DRAGLINES 
(See Cranes & Shovels) 


DRAWING PAPER 
Wade Instrument Co. 


DREDGES 
Bucyrus-Erie Co 
Harnischfeger Corp. 
Link Belt Co. 
DRILLS, WAGON 
Bucyrus-Erie Co. 
DUMP BODIES, TRUCK 
Athey Truss Wheel Co. 


DYNAMITE 
Atlas Powder Co. 


ELEVATORS, BUCKET 
Link Belt Co. 


ELEVATORS, CONTR. MATERIAL 


Barber-Greene Co. 
Galion Iron Wks. & Mfg. Co. 


ENGINES, PORTABLE 
Allis-Chalmers Mfg. Co. 


ENGINES, STATIONARY, 
& GAS 
Caterpillar Tractor Co. 


EXCAVATORS, DITCH & TRENCH 
American Hoist & Derrick Co. 
Barber-Greene Co. 

Bucyrus-Erie Co. 
Harnischfeger Corp. 
Koehring Company. 
Link Belt Co. 
Northwest Engr. Co. 
Osgood Company 
Thew Shovel Company 


DIESEL 





EXCAVATORS, DRAGLINE 
Austin-Western Road Mchy. Co. 
Bucyrus-Erie Co. 
Harnischfeger Corp. 

Insley Mfg. Company 
Koehring Company. 
Link Belt Co. 
Northwest Engr. Co. 
Thew Shovel Company 


EXPLOSIVES 
Adas Powder Co. 


FLOOR PLATES, STEEL 
Carnegie-Illinois Steel Corp. 
Inland Steel Co. 

FORMS, CONCRETE 
Blaw-Knox Company 


FORMS, PIPE 
Quinn Wire & Iron Wks. 


FUSE, BLASTING 
Atlas Powder Co 
Ensign-Bickford Co. 
GENERATORS, ELECTRIC 
Electric Tamper & Equip. Co. 
Lincoln Electric Co. 
GRADERS, ROAD 


Acme Road Mchry. Co. 
Allis-Chalmers Mfg. Co. 
Austin-Western Road Mchy. Co. 
Blaw-Knox Company 
Caterpillar Tractor Co. 

Galion Iron Wks. & Mfg. Co. 
Good Roads Mchry. Co. 


GRAVEL WASHING PLANTS 
Austin-Western Road Mchy. Co. 
Galion Iron Wks. & Mfg. Co. 

GUARD RAILS, HIGHWAY 
American Steel & Wire Co. 
Wickwire Spencer Steel Co. 

HEATERS, PORTABLE OIL BURN- 
ING 
Aeroil Burner Corp. 


HOISTS, GAS, ELECTRIC, DIESEL 
& STEAM 
Allis-Chalmers Mfg. Co. 
American Hoist & Derrick Co. 
Clyde Sales Co. 
Dobbie Foundry & Machine Co. 
Harnischfeger Corp. 
Sterling Machinery Corp. 

HOISTS, HAND 
Sterling Machinery Corp. 


HOSE, AIR, WATER & STEAM 
Goodall Rubber Co. 
Goodrich Rubber Co., B. F. 
Goodyear Tire & Rubber Co 
JOINTS, PAVING 
Flexible Road Joint Machine Co. 
Truscon Steel . 


LATH, EXPANDED METAL 
Wickwire Spencer Steel Co. 
LIGHTING PLANTS 
Hutchison Engrg. Works 
Sterling Machinery Corp. 
LINER PLATES, STEEL 
Blaw-Knox Company 
LOADERS, PORTABLE 
Barber-Greene Co. 





Link Belt Co. 


LUBRICANTS 
Gulf Refining Co. 
Sinclair Copsolidated Oil Corp 
MAINTAINERS, ROAD 
Allis-Chalmers Mfg. Co 
Austin-Western Road Mchy. Co 
Galion Iron Wks. & Mfg. Co 
MIXERS, CONCRETE & MORTAR 
Jaeger Machine Co. 
Koehring Company 
MIXERS, PAVING 
Koehring Company 


MIXERS, TRUCK 
Blaw-Knox Company 
Jaeger Machine Co 
MIXING PLANTS, CENTRAL 
Blaw-Knox Company 
Jaeger Machine Co. 
MOTORS, ELECTRIC 
Harnischfeger Corp. 
Lincoln Electric Co 
PAINTS, WATERPROOFING 
Sika, Inc. 


PAVING, HAND TOOLS 
L & M Mfg. Co. 


PILE DRIVERS 
Harnischfeger Corp. 
American Hoist & Derrick Co. 
PILING, INTERLOCKING STEEL 
Carnegie-Illinois Steel Corp. 
Inland Steel Co. 
PIPE, DRAIN 
Armco Culvert Mitrs. Assn 


PIPE FORMS, CONCRETE 
Quinn Wire & Iron Wks 


PIPE INSTALLATION METHODS 


Armco Culvert Mfgrs. Assn. 
Hydranger Corp. 


POWDER 
Atlas Powder Co 


PUMPS, PORTABLF 
Gorman-Rupp Company 
Jaeger Machine Co. 

La Bour Company 
Moretrench Corp. 
Sterling Machinery Corp 


PUMPS, STATIONARY 


Allis-Chalmers Mfg. Co 
La Bour Company 
Sterling Machinery Corp 


RAILS & RAIL JOINTS, FASTEN. 
INGS & SPECIALTIES 


Carnegie-Illinois Steel Corp. 


ROAD FINISHERS, CONCRETE 


Blaw-Knox Company 
Flexible Road Joint Machine Co. 


ROAD SURFACING HARROWS 
Insley Manufaucring Co. 


ROLLERS, ROAD 


Austin-Western Road Mchy. Co. 
Galion Iron Wks. & Mfg. Co 


ROPE, WIRE 
American Cable Co. 
American Steel & Wire Co 
Wickwire Spencer Steel 
SAW RIGS, PORTABLE 
Sterling Machinery Corp. 


SCRAPERS, SCARIFIERS & PLOWS 
Austin-Western Road Mchy. Co. 
Euclid Road Mchry. Co. 

Galion Iron Wks. & Mfg. Co. 
Harnischfeger Corp. 
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SCREENS, SAND, GRAVEL & COAL 
Acme Road Mchry. Co. 
Link Belt Co. 
Wickwire Spencer Steel Co. 
SHEETS, IRON & STEEL 
Carnegie-Illinois Steel Corp. 
SHOVELS, HAND 
Ames Baldwin Wyoming Co. 


SHOVELS, POWER 
American Hoist & Derrick Co. 
Austin-Western Road Mchy. Co. 
Bucyrus-Erie Co. 
Harnischfeger Corp. 
Insley Manufacturing Co. 
Koehring Company. 
Link Belt Co. 
Northwest Engr. Co. 
Osgood Company 
Thew Shovel Company 


SNOW PLOWS & LOADERS 
Austin-Western Road Mchy. Co. 
Galion Iron Wks. & Mfg. Co. 
Good Roads Mchy. Co. 





SPREADERS, BITUMINOUS SUR- 
FACE 

Barber-Greene Co. 

Jaeger Machine Co. 


SPREADERS, SAND, GRAVEL & 
CHIP 
Galion Iron Wks. & Mfg. Co. 
STEEL, STRUCTURAI 
Carnegie-Illinois Steel Corp 
TIRES, TRUCK 
Goodrich Rubber Co., B. F. 
Goodyear Tire & Rubber Co. 
TRACKS, INDUSTRIAL & PORT- 
ABLE 


Carnegie-Illinois Steel Corp. 


TRACTORS, DIESEL & GAS 
Allis-Chalmers Mfg. Co. 
Austin-Western Road Mchy. Co. 
Caterpillar Tractor Co. 
Cleveland Tractor Co. 


| 





TRAILERS, DUMP & CRAWLER 
WHEEL 

Allis-Chalmers Mfg. Co 

Athey Truss Wheel Co. 
Austin-Western Road Mchy. Co. 
Euclid Road Mchy. Co. 
LeTourneau, Inc., R. G. 


TRUCKS, MOTOR 
Chevrolet Motor Company 
Euclid Road Mchy. Co. 
Hug Company, The 
VENTILATING TUBES 
American Brattice Cloth Co. 


WAGONS, DUMP & CRAWLER 
WHEEL 
Allis-Chalmers Mfg. Co. 
Athey Truss Wheel Co. 
Austin-Western Road Mchy. Co. 
Euclid Road Mchy. Co. 
Koehring Company 
LeTourneau, Inc., R. G. 


For page reference see advertisers index, page 78 








WATERPROOFING 
Sika, Inc 

WELDING & CUTTING APPARS 
Harnischfeger Corp. 
Lincoln Electric Co 

WELDING RODS & WIRE 


American Steel & Wire Co 
Lincoln Electric Co 
Wickwire Spencer Steel Co. 


WELLPOINT SYSTEMS 
Complete Mchry. & Equip. Co., In 
Moretrench Corp 
WHEELS, TRACKLAYING 
Athey Truss Wheel Co 
WINCHES 
| Dobbie Foundry & Machine Co 
WIRE ROPE ACCESSORIES 
American Steel & Wire Co 
WRENCHES 


Greene-Tweed & Co 


1YPl 
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PAPARBER 
OREENE 











WS agr 
Standard: Material 
andling MacY¥&ray 


: re 


530 West Park Ave. 


Aurora, Illinois 
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Hartford, Conn. Intercepting Sewer 






























ABERTHAW COMPANY 
C. W. BLAKESLEE & SONS 
JAS. J. COUGHLAN & SO! S$ 


DOMINION CONSTRUCTIL N COMPANY 
DRAVO CONTRACTING COMPANY 


FOUNDATION COMPANY 
GENERAL-SHEA COMPANY 


GODWIN CONSTRUCTION COMPANY 
HUGHES-FOULKROD COMPANY 


KENNEDY & SMITH 
LIGON & LIGON 


LOS ANGELES GAS & ELECTRIC CO. 


F. H. McGRAW COMPANY 


MERRITT-CHAPMAN & WHITNEY CORP 
NORTH-EASTERN CONSTRUCTION CO. 


B. PERINI & SONS 
RUST ENGINEERING COMPANY 
GEORGE L. TARLETON, INC. 


CHAS. H. TOMPKINS COMPANY 
UNITED ENGINEERS & CONTRACTORS 


J. G. WHITE COMPANY 








BOSTON 
NEW HAVEN 
BOSTON 
TORONTO 
PITTSBURGH 
NEW YORK 
BONNEVILLE 
NEW YORK 
PHILADELPHIA 
NEW YORK 
BALTIMORE 
LOS ANGELES 
HARTFORD 
CLEVELAND 
NEW YORK 
FRAMINGHAM 
PITTSBURGH 
ST. LOUIS 
WASHINGTON 
PHILADELPHIA 
NEW YORK 


They'll tell you that for bone dry results, and a time-and- 
money saver, you can’t beat aQNE HUNDRED PER 
CENT MORETRENCH WELLPOINT SYSTEM. 


MORETRENCH 


Sales Office: 90 West St., N. Y. C. 


CORPORATION 


Works: Rockaway, N. J 
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SERVICE SECTION 


BEAVY BUTY TRAILERS ELECTRIC LIGHTING PLANTS 










- 


5 to 100 Tons Capacity 






PIPE 
FORMS 





Rogers Heavy Duty Trailers — standard 5 to 
50 toms capacity — special up to 100 tons — 
4, 6, 8 amd 12 wheel type. Coes Gan 
permits short turn. 
Easily loaded — 





QUINN 


Make comrete pepe on the job with Qarwe Pipe ‘ 
Forms Proce uniform com rete pape of hughest 
quality 


HEAVY DUTY 
CONCRETE PIPE FORMS 


Burk vo 










COMPLETE LINE! 


BROS.CORP ALBION. PA HUTCHISON ENGINEERING WORKS 


COMPLETE 


WELL POINT SYSTEMS 
<apremnbpi gamle ae on WILL DRY UP ANY 


prohaces 2 uniform quality of pope in smaller EXCAVATION 


amounts, Same sizes as “Heavy Dury,” from 12 to 


+ iachee—eny gt Faster— More Economically To MANUFACTURERS 


For pres and features of Quinn Pipe Forms Write Fer Job Estimate and Literature 


foes ais aneianmeaioon oe e ¥ This space costs 37!/, cents per thousand 
See ay ey cana ae et * T readers. A trifling sum compared to the serv- 












give more years of service sizes for any 





diameter pape from 2 to #4 unches tongue and 
any length 





groove or bell end pape 








3- Dimension sketches in plant 
or field 


WADE’S ISOMETRIC 

‘| Im pads 4x6%-— loo: S%xll 

|] 50; or Lixl7— 24 sheets with 

directions- £1.00. At office and 
drawing supply dealers or: 

|) WapE INSTRUMENT Co. 

Bex 2274-C. Cleveland, Ohie 





























QUINN WIRE & IRON WORKS MACHINERY & EQUIPMENT CO., Inc. ice it can render in contacting possible buyers 
Mas rome scone, oma 5696 1 a lonedaee of your products. 

















HYDRAUGER ®@ “ACME” ROAD MACHINERY 





























Heavy Duty — Larger Capacity — Longer Life— 
MODERN HORIZONTAL BORING MACHINE ry a new Acme Reduction Crusher or a new A SEARCHI IGHT 
For Underground Installation of Pipe and Conduits. H. 3. Roller Screen on your new ; 
Avoids damage to costly pavements and saves time Guaranteed rebuilt or used equipment available on 
Send for Bulletin attractive lease or = La. e ECTION 
HYDRAUGER CORPORATION, L1p. nn eee eee Se ee. | 
116 New Montgomery St. + San Francisco, California Frankfort, N.Y. or 120 Liberty St., New York City. 
. . : WINTER CONSTRUCTION WORK INCREASE 
Giant-Gript Hand Paving Tools Provide ‘ficient temporary tect wile Mr. veee 
. i etc. These 
STRAIGHT EDGES — Aluminum or Sceel @ EDGERS — vr —_—. . 
Scamped or Cast Iron @ HAND FLOATS — Standard or = i rming be ae’ <3 Manufacturere SAtés 
Special @ BULL FLOATS and HAND SCREEDS @ SMOKE © NO GAS « NO ASH VOLUME 
CONCRETE BROOMS of Bass or Bassine. a, ta e just clean, quick heat ot low — get business through distribution in Canada. We 
L. and M. MANUFACTURING COMPANY AEROW BURNER co., INC. Specialize ‘ie sech matters and we ng hyp sittin 
10300 BEREA ROAD, CLEVELAND, OHIO 178 N. Wacker Drive, Chicage « wee armas St 4 DUKE EQUIPMENT COMPANY MONTREAL, CANADA 
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in-W : Gorman-Rupp Company ---- 72 inn Wire & Iron Wks..... ~ 
Austin- Western Road Mchy. Co. 21 Getn Tank & Ce. | pn Qui ; 
Barber-Greene Co. 77 Gulf Refining Co.. 11 Rogers Bros. Corp... .. tees .. 78 
Blaw-Knox Company 62 Harnischfeger Corp. hose ow a Cantdd bay eens a 
Bucyrus-Erie Co. ‘ 6 Hetherington & Berner, Inc... . ‘a tg cen chante dian ig i 66 
Calcium Chloride Assn.. 65 Hug Company ... voeeee MM Sinclair Consolidated Oil Corp..2nd Cover 
‘ “nn ss Hutchison Engrg. Wks... . . 78 
Carnegie-Illinois Steel Corp. 16-71 Hydrauger Corp., Led.. 8 Solvay Sales Corp ea Kena BHAGAT 65 
Caterpillar Tractor Co. . 13 Pals Sterling Machinery Corp....... sec" 
Chevrolet Motor Company 67 Inland Steel Co. . . oes 18 Thew Shovel Company............. 58 
ei hc Insley Manufacturing Co. 66 sdiari 
Cleveland Tractor Uo. . 4th Cover International Cement Corp. xe 7 U.S. Steel Corp. Subsidiaries. . 16-22-60-71 
Clyde Sales Co. 66 Universal Atlas Cement Co. .... . 
Columbia Alkali Corp. 65 Jaeget Machine Company 9 Wade Instrument Co............... 78 
Complete Mchry. & Equip. Co., Inc... 78 Koehring Company . 20 Wickwire Spencer Steel Co. ......... 15 
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@® You may have to guess a lot when you 
put in a bid—but you can’t afford to guess 
what your power equipment can do after 
you get the job. Contractors who base their 
bids on Cletrac power do know. 


A Cletrac 80 Diesel and a self loading 
scraper working at 8000 feet altitude, aver- 
aged 78 yards of dirt per hour on a 450 foot 
haul. And it was a” green” operator at that. 


The soil was fine, dry, dead clay, loading 


.- nO GET if 
IB SND MAKE 
MONEY ON ty 


up grade with an average loading distanc 
of 80 feet. 


Eight months ago this contractor boudgl 
his first Cletrac, a 40 Diesel. Its perform 
ance proved it so profitable a power um 
that he added the Cletrac 80 Diesel. 


Cletrac performance on earth moving ang 
road building all over the country isa reco 

of promises kept. When your bids are base 
on Cletrac power, you come out with a profi 


THE CLEVELAND TRACTOR CC 


Crawler Tractors 
Built To Endure 
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